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| PREFACE. 
| OK 


‘Tae Contents of this work, were first collected for private use, atid | 
‘their publication is an after thought. | 


The intention 3 ia to offer information in a convenient form for née of | 
members of the Indian Telegraph service, and others interested in Tele- 


grapby, 
In collecting fogether material of a Miscellaneous discription for the 


first time, it is not fountl easy to arrange it in & systematic manner, but 
this difficulty it is hoped thay be obviated by the Index of Contents. 


It is also thought that should encouragement be given, the publia- 
tion may be hereafter repeated, when additions and improvements can 
more readily be effected. : | 


No pretensions are claimed for the work, more than may: be allowed 
for a simple compilation. 


The Author acknowledges to having made free use of various sources 
of available information and to having quoted from different works the 
names of which it would be tedious to enumerate. 
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Ghe Galendur. 


| | 
| : | ’ 
| PRINCIPAL ARTICLES OF THE GALENDAR FOR THE YEAR (872. 








| Golden Number.........c:ccceeey vee 11 | Dominical Letter.......... erererrerritts © F. | 

| 0 sb pee eae eaes sevee 20 | Roman Indiotion.........0ceeeee ceeeete 16 

| Solar Cyocte......:ccccccccecencease tes renee tees Bi Julian Period........0.. eee eerereees ,.. 6595 
ERAS. 


' The year 1289 of the Mahomedan' Era commences on March 11th 1872. 
The year 6633 of the Jewish Era commences on October Srd 1872. 
The year 1224 of the Burmese Era commences on April 13th 1872. 


The Ramadan (month of abstinence observed by the Turks) commence® on No- | 
vember 2nd 1872. . 


ON 


FIXED AND MOVEABLE FESTIVALS, ANNIVERSARIES, &c., &c. 











| Epiphany... bevesettees sorsneeadan, 6 | Pentecorst— W hit Sunday... ... May 19 
| Septuagesima, ‘Sunday. . Jan. 28! Birth of Queen Victoria... ..May 24 
Quinguagesima—Shrove Sunday.. Feb. 11 | Trinity Sunday... veatae ...May 26 
Ash Wednesday........... . Feb. 14 | Corpus Christi... sravereseaseeeess May 90 
Quadregesima— st Sundayin Lent. Feb. 18 Accession of Queen ‘Victoria,, ...June 20 
St, Dawid... ve aha Proclamation of do... .aune 31 
St, Patrick .scisscseesesecses .. Mar. 17 Mid-Suommer Day—St. “John the 
Palm Bunday.. cveasaee anaes waeeMar. 24! Baptiat......cccccccecccenereee renee June 24 
Anpunciation—Lady Day. re Mar. 26 | Birth of Prince of Wales. ..........Nov. 9 


Good Friday .. i ceeee Mar. 29 | St, Andrew w..... usessscensemserecerme NOV. 80 
Waster Sunday. beeeens SPrrrererererrtt Mar. 31 | kat Sunday in Advente.. a sse0e 0 DOC, j 
Low Sunday o...scccsccccssscctesseApr. 7 | Christmas Daye... eeeereee ees iran DOs 25. 
Rogation Sunday... May 5 | St. John the Evangelist.........+.....Dec. 27 
Ascension Day—Holy “Thureday. “May 9 





we a i ae moe 


EGLIPSES. ae 
In the year 1872 there will be two Eclipses of the Sun and two of the Moon. _* 
Ty. A Partial Eclipse of the Moon, May 22nd 1872. 
I! An Annular Eclipse of the Sun, June 6th 1872. 


H. H. H. XM... 
Commencing at...........6 51 a. Mu. Bing. rscceee coos 0. 49 P.M 
Greatest Observation.....9 58 a. M. Duration.e.scs.cc0e8 58 9. M. 


YI. A Partial Eclipse of the Moon, November 15th 1872. 
1V, A Total Eclipae of the Sun, November 30th 1872. 
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2 THE CALENDAR. 


a a, 


EXPLANATIONS OF CHRONOLOGICAL NOTES. 





gg 


CREGCORIAN GALENDAR, OR NEW STYLE. 


Previous to 1582 the length of the year had been reckoned at 365 days and 6 
hours, as computed by Julius Czsar (x. c. 45); but as the true length of a solar year 
iy only 865 days, 5 hours, and about 49 minutes, an error had arisen‘from this compu- 
tation, amounting in 1582 to 10 daysin advance. To rectify the Calendar, and to pre- 
vent future irregularities, it waa decreed as follows by Pope Gregory X1IT.— 


The year 1582 to consist of ... ove .- we ... 865 daya. 
The ordinary year to consist of nae see wes +» 365 ,, 
The year 1584 and every fourth year afterwards (termed leap 
year) to consist of se ee tes be wae 
The years 1700, 1800, 1900, 2100, and so on—thres ont of every 
four centuries afterwards, to be reckoned not as leap years, 
but ag ordinary years of... oes ut vas .., 860 4, 


| This mode of computation, termed the Gregorian Calendar, or New Style, has been 
gradually adopted in ail the countries of Europé except Russia and Greece, where the 
Old Style still prevails. 


Tho New Style was adopted in Great Britain in 1752, when it was enacted that 
September 3 of that year should be reckoned as September 14 (the difference of time 
then amounting to }1 days). During the present century, the difference hetween the 
Old and New Styles ia 12 days; this time must therefore be allowed for in Russian 
and Greek bills. Thua a Russian bill dated March 2, must be reckoned as dated | 
March 14. 


Leap year may he readily ascertained by dividing any given year—for instance, 
1850—by 4; if there ig no remainder, it 18 leap year. If there he a remainder, ag in 
dividing 1855, the number over shows how many years it ts after leap year. 


366, 


COLQEN NUMBER. 


Golden Number, in Chronology, is that number which indicates the year of the 
lunar cycle, for any given time. It was ealled the Golden Number because in the 
ancient calendar it was written in letters of gold, on account of its great usefulnegs in 
acclésiastical computations, especially in hxing the time of Easter. Jt was likewise 
called the Prime, because it pointed out the first day of the new moon, primum lune, 
To find the Golden Number add 1 to the year of our Lord, divide the sum by 19, and 
the remainder is the Golden Number, the quotient at the same time expressing the 
number of cycles which have revolved from the beginning of the year preceding the 

birth of Christ. 


SOLAR CYCLE OR CYCLE OF THE SUN 
A PERIOD OF 28 YEARS. 


DGOMINIGAL LETTER. 


Dominical Letter in Chronology, is that letter of the Alphabet which points out in 
the Calendar the Sundays throughout the year, thence also called the Sunday Letter 
or Deis Damine. | 


The Dominical letter may be found universally, for any year of any century, 
thus :—Divide the centuries by 4, and take twice what remains from 6, then add the 
remainder to the odd years, above the even centuries, and their 4th-— Divide their aum 
Lo On d tha un mrnindawn taltan feam 7 will lanvsa tha nnnhar anawerninge ta the lattar 
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THE CALENDAR. 





ROMAN INDIGTION. , 


Indiction (Cycle of,} in Chronology, a modg of computing time by the space of 
15 years, instituted by Constantine the Great; originally the period for the payment 
of certain taxes. 


The Popes, since the time of Charlemagne have dated their acts by the year of |. 
the indiction, which was fixed on the 1st January. At the time of the reformation of 
the Calendar, the year 1582 was reckoned the 10th year of the indiction. Now this- 
date, when dividéd by 15, leaves a remainder 7, that is three lesa than the indiction, | 
and the same must necessarily be the case in all subsequent years; so that, in order - 
to find the indiction for any year, divide the date by 15 and add $ to the remainder, 
It hag no connection with the motions of the heavenly bodies. 


JULIAN PERIOD. 


Julian Period, in Chronology, signifies a revolution of 7980 years, which arises 
from multiplying the Solar cycle, the cycle of the moon, and the cycle of indiction 
into one another. 

This period ia of great use, as the standard and general receptacle of all other 
epochs is periods and cycles; into this ag into a larger ocean, all streams of time dis- 
charcve themselves, yet so as not to lose their pecnhar characters ; and had historians 
remarked the number of each cycle in each year, respectively, there could have been 
no dispute about the time of any action or event in past ages, 

When the Christian Era commenced, 4713 years of the Julian period were elapsed, 
4713 therefore being added to tke year of our Lord, will give the year of the Julian 
period, * 
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REVOLUTIONS, DISTANCES, &C., 








Names, 


4 ‘ . ee 


Mum 4. 
Mercury... 
| Venus... 
Barth 

Meon . 
Mars 

Flora ... 
Melpomene .. 
Viotoria 
Euterpe 
Veata ... 
Uninia 
Phoces 

Iria 

Metis ... 
Hebe , 
| Parthenope 
Fortune 
Maeasilia 
Thetia , 
Amphitnite 
Bellona 
Astriea 
Egeria 
lrene 
Latetia 
Pomona 
Proserpine ... 
Eunomia 
Juno 
Thalia... 
Ceres 
Pallaa ... 
Polyhymnia 
Payche 
Calliope ... 
Hygeia 
hemis wes 
Euphrosyne 
Jupiter 
Saturn 
Uranus 


REVOLUTIONS, DISTANCES, &C., OF THE PLANETS. 
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Periodical Revelu- 


tion. 
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Mean That- 
anco from the 
Sun in Eng- 
_ lish Miles. 


ebdoaga 


95,298,260 

95,268,260 
145,205,000 
209,826,000 
218,900,000 
922,373,000 
999 585,000 
225,000,000 
227,335,000 
227 534,000 
927 387,000 
230,000,000 
931,200,000 
233 100,000 
233,400,000 
237,400,000 


opera 


246,070,000 
248,250,000 
252, 035 ,000 
259. ,800,000 
254,312,000 
258,060,000 
263,713,000 
264,256,000 
279,500,000 
280,300,000 
297,530,000 
299,440,000 
495,917,000 
909,026,000 
1,828,071,000 


OF THE PLANSTS. - 


English 


Milés. 


Tham. 1n|Time of Rota- 
tion apnoen 
their Axia. 
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WEIGHTS AND MBASURES. - “s 
WEICHTS AND MEASURES. a 


TROY WEIGHT. . DRY MEASURE. 


Grains. ‘ 2 pints 1 quart 4 bush. JI sack. 
4. 1 Crfat. 2 qa. 1 pottis 8bush 1 quar. 
24... I Pennyweight. : : Zpois. fEgation {| 4aqurs. 1 chin 
480... 20... L Ounce. 2 gale. lpeck { 5 qura. 1 wey. 
5,760...240,..12..4 Pound. 4pecks lbush. [| 10 quis, 2 last, . 
——. 2 bush. I strike 
AYVOIRDUPOIS WEIGHT. — 
Dramas. CLOTH MEASURE, 
16... 1 Ounce. Inches. _ 
256... 16... 1 Pound. 24... 1 Nail. 
7,168... 448... 28. 1 Quarter. 9... 4,..1 Quarter of a Yard 


28.672.. 1 ,1792...313 .4...1 Hundred #136. 16. 4...1 Yard. 
a3, 440—35, 840-—2,240-—80—20...1 Ton. | 27 . 12..3...1 Flémish £1], 
By a late Ast the stone weight is to be/ 45 ...10...5...1 English El, 
1455., and 8 atone to be the ewt.; and no 


contract is to be valid if otherwise made. SOLID OR CUBE MEAS ORE, 
1728 inches.. wteeseseese, 2 BOL fant 
. APOTHECARIES' WEIGHT. ie 1.) ce ree . yard 
Grains. 5 4) feet unhewn.. sree 1 ton 
40... 1 Soruple. _ ' 50 feat hewn timber. leecaeeae ! 
60... 3... 1 Dram, 108 feeb... ec ccvec cess aes 1 stk won 
480... 26... 8... 1 Ounce. 125 fat... cece castes seraes 1 ord wood 
5,760,..248...96...12...1 Pound. ——> 
Medical men use thig weight in mixing LONG MEASURE. 
medicines, but buy and sell simple drugs| 3 b.corns 1 inch 54 yards i pole 
by Avoirdapeis weight. 4 inches .1 hand 4 poles 1 chn. 
' 10 inches 1 apn 40 poles I furg. . 
‘LIQUID ME MEASURRE. 12 inches 1 foot 8 furlgs 1 mile 
Pinte, | : Sfeet tl yard 3 miles 1 leag, 
2... 1 Quart. &feet 1 pace 69; miles 2 deg. 
&.. 4... I Gallon. 6 feet, 1 fath | 
604... 252... 63...1 Tlowshead. ——— _ 
672... 336... 84..1-3...1 Puncheon, SQUARE OR LAND MEASURE. 
1,008... 504...126,..2...14-1 Pipe. 144 inches.,......... ..1 square foot 
2,016...1,008...252,,.4...3-2,..1 Tun. 9 feet... ee, 1 square yard 
2724 feat.......... weep eeetgas i rod brieckw. 
Also, , 100 feet... ee i aq. flooring 
Quarts. | 16 polos... ce ccesecseees 1 chain 
4... 1 Gallon. Oe Ce I 
36... 9... 1 Firkin. 4 roods, or 4840 aq. 
72... 18... 2...1 Kilderkine. Pardo... ee, 1 acre 
144... 86...'4..2...4 Barrel. 640 Bored... eee cca aee 1 equare mile 
216... 54... 8...3...14...1 Hogshead. 80 serds.........., leaeers el yard of land 
288... 72... 4...4...9 . vl Puncheon. LOO gered... ti cee "4 hide of laud | 
432... 108., 12.06.08 0.020.. | Butt. 40 hides... cece Lbarony | - 


WINE MEASURE. 


-_ = _ - sr - . . . ! 


Gals. Gals. _ Gala. 
Lisbon, per Pipe. .... 117 | Teneriffe, per pipe... ... 100; Tent, per hhd..... ie. 52 
Busellas.. viestceee L17 | Vidonia........ beeen teens ee 100 | Claret... . wereere 460 
Port...t..0 eee DTS | Sieilian eee ee . 88 Hermitage... secon SO 


Qh swe 10R i Madeira |... 8! Hark | - I 
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FHER ALMANACK. 





JANUARY 1872, 31 DAYS. 


——- PHASES OF THE MOON. . 
* . D. Ji. M, GD. A. M, 


Last (Quarter... save 4 3 20 Morning. } First Quarter... MW ® 23 Afternoon: 
New Moon., ..... woe 1O 8 19 Afternoon. | Full Moon... 2 10 35 Afternoon. 











Sa] Pu] ce 
e565) a MEMORANDA OF PassING EVENTS 
As) AF 
i} Man 
2 | Tues 
3.1 Wed 
4) Thur _ i 
§ | Fri ; — 
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Showing the Day of the Week and Month in any Year from 1800 to 1669, 
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CALENDAR 


CALENDAR, 





the Dominical Letter}; then look in the Table of Months, opposite March, for the 
same letter (C), and underneath the column containing it will be found the Calendar 


fer March, 1869, which shows March 5, to bo Friday. 
| Month is found, any other day of the week or month can easily be ascertained. 


¥t will be observed that there are two letters opposite the Leap Years. 
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letter is used for January and February, the second for the other montha. 
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EXAMPLE.~—To ascertain the day of the week corresponding to March 4, 1869, 
look in the Table of year for 1869, opposite which will be foand the letter C, (termed: 


} 


I 
| 
I 


When the Calendar for the : 


1 


I 


1 
| 


Table of 


| YHARB, | 
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meneral itormation :-— 


Preamble, 


Act repealell. 


not been passed. 


Governor-General in 
Couneil to have the ex- 
clusive privilege of cstab- 
lishing lectric ‘Lele- 
fraphs, 

Provigo, 


IT. Whoever sh all 


Penalties for establish. 
ing or maintaining nnan- 


graplia. 


IV. Whoever shall 


Penalty for using or 
working such Telegraphs. 


‘| Possession of Telecraphs 
‘} established by License. 


Government May es. 
tablishTelegraphs on land 
of Railway Company. 


GOVERNMENT TELEGRAPH DEPARTMENT. 





An Act for regulating the establishment and management of Plectrie Telegraphs tn 


I. Act AXALIV, of 1854 (for regulating the establishment and 


curred, or to any procecdings which shail have 
come into operation, and except also as to 
of Electric Telegraph granted under the 
rity or in pursnauce of the said Act, sliwll be as valid and effectual as if this Act had 


thorized Electric Tele- 


V. The Governor-General of India in Council may, 
Government muy take. 


: cf - WI. Any Railway Company, on being required go to 








GOVERNMENT TELEGRAPH DEPARTMENT. 


TELEGRAPH ACT. 


LEGISLATIVE COUNCIL OF INDIA. 


Tre 24rH Marcu L860, 


The following Act, passed by the Legislative Council of India, received the assent 
of the Rievht Honorable the Governor-General, on the 12th March 1860, (communi- 
eated to the Legislative Council, on the 24th lem), and is hereby promulyated for 


ACT NO. ¥Ull. OF (86g. 


biaia, 


. i 
Wierras it is expedient that better provision should be made for reenlating the 


establishment and management of Hnes of Hectric Tele- 
graphs in India; It is enacted aa follows -— no 


management of 
lecthie Telegraphs in India) is hereby repealed, except As 
to any aet or offence which shall have been done or com- 
mitted, or to any fine or penalty which shall have heen in- 
hoen commenced, before thie Act sha)! 
any hevense for the establishment of a line 
sald Act All things done under the antho- 


Ji, Within the British territories in India, the Governor-Goneral of India in. 


Council shall have the exclusive 
lines of Electric Telegraph. Provided that the Governor. 
General of India in Council may grant a license to any 
person or Company or establish a ine of [lectrie Telecraph 
within any part of snch territories, which license shal] be 
revocable on the breach of any of the conditions therein 
contained. 


privilece of establishing 


otherwise than under license duly granted as aforesaid 
establish, or after revoeation of auch Jieonec maintain a 
line of Electric Telegraph within the said territories, 
shall be Hable to a fine not exceeding one thousand Rupees, 
and for every week during which such line shall he main-. 
tained sliall be liable to a further fine pot exceeding five 
hundred Rupecs. : | 


use a line of Rlectric Telegraph, knowing or having reagon 


to believe that it isan nnlicensed line, forthe purpose of 
sending or receiving messages, or shal! perform any service 
incidental thoreto, shall, far every such offence, be liably to° 
a fine not exceeding fifty Rupees. : ara 


on the occurrence ¢f. any- 
take temporary possession of . 


public emergency, ! y rsh iivaten 
established urder license within the said. 


Blectric Telegraph 
territories, 


any Hine of 


do by the Governor-General 
of India in Council, shall pernit the Government to estab. 
lish upon the land of such Company adjoining the line of 
Railway, a line of Electric Telegraph, and shall give every 
Teasgceonable facility for actahlickten oad enfin hw 7 


! : 
LF 





184 GOYWRNMANT TRLEGRAPH DEPARTMENT. — 











VII. The Ggvernor-General of pndia in Conncilmay, from time to time frame 
: oe . - rules fer the etnduet of Electric Telegraphs established 
|: Co renee Generel for by. Government not inconsistent with this Act, and therein 
I the conduct of Covern- prescribe the regulations, vonditions, and restrictious ac- 
, cording to which all messages and signals: shall be trans- | ° 
| ment Telegrapas, mitted. . : 
{- ‘VIEL The Government shalt not be responsible for ‘any loss or damage which 
a nay occur in consequence of any person employed. by the 
| +Governmént not res- Government Hiectric Letegraph Department failing to 
7 ponsible for loss or dam- transmit with accuracy any message entrusted to hitn for 
+ age. transnussion ; and no such ‘person shall be responsible for 
Bea, ee any such loss or damage, unless he shall cause the same 
negligently, maliciously, or fraudulently. 


IX. Whoever shall, without permission, enter into the fignal room of a Govern. 

, ; | | ment Telegraph Office, or shall refuse to quit the same ou 
Penalty for intruding being requested to do so by an y Officer or servant entploy., 
into sigual room, ke. ed therein, or shall wilfully obstract or impede auy suoh 
! Officer or servant in the performance of bis duty, ahall-be | * 
liable to a fine not exceeding one hundred Rupees. a 


X. Whoever shall wilfully cause or attempt to cause any interruption to the ; 
transnussion of signals along a Hne of Electric Télegraph | 


Penalties for cutting established by the Government, by cutting or injuring the 
the line. wire, o¢ by injuring any portion of the line @r posts, or any | 






Instrument or apparatus, or by any other. mega, shali be {- 


lable to imprisonment, with or without hard labor, fora term nos exceeding two ‘years ‘}°* 
or to fine or to both. ' : 








RI. Whoever, being in the employ of the Government in the Electric Telegraph 
Department, shall willnlly secrete, mike.uway with, ulter, |. 
Penalties for omitting or omit to transinit, any message which he may have | 
| to transtni¢ or deliver’ received tor transmission or delivery, or shall wilfully or 
measages ur for divulg- otherwise than by, the official order of a Secretary to the 
ing messuves, dc. Govcrument of India, or Government of Madras or Bombay 
or Lieutenant Governor of Bengal, or of the North Wes. 
, tern Provinces, or of the Piujab, or Chief Commisgsionew .of Oude, or such other 
Officers aa the Governor-Genoral of India in Council shall authorize to give such 
order, divulye any message av the purport of any message or signal to any pergon 
uot entitled to receive or to become ucquainted with the same, shall be iable ‘to 
‘| be imprisoned with or without labour, for a term not exceeding two yeara, or to fine, 

or to botL. | 


XU, Whoever offers a bribe to any persons in the employ of Government in the | 
_ Electric Telegraph Department in order to induce guch {| 
4 Penalty for offering a person to act in a manner ineonsistent with hig duty, 
{- bribe, : Shall be liable to be imprisoned for a term uot exceeding 
yoy a 3 #1x months, or to fine, or to both. 7 
+ 
_.. KIEL. Whoever, being in such employ, shall be guilty of any act of drunken- 
— ness, carelessness, or other misconduct, whereby the | 
Penalty for miscon- transmission or delivery of any message shall be endan- 


4 oS 5 


duct. . gered,or who shall loiter or make delay in the trade. 

, mission or delivery of any message, shali be liable to im- 
prisonment with or without hard labor, for a term not exceeding three montha, or 
to a fine not exceeding one hundred Rupees, or to both: nO 


XIV. Whoever, being in such employ, shall transmit by the Electric Telegraph - 13 
: any messsage upon which the prescribed charge hag} | 
Penalties for sending not been paid, intending thereby to defraud the Go- } 4% 





messeges without pay- vernment, shall be liable to be imprisoned, with or without: $s 
ment te (Aaveacnment. hard lakhaar ver SB tarts, wot wnawan nts es ote eel tl ebn: Boe lbs *: 
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XV. Whoever ‘shall transmit or cause to be transmitted by. an. Blsotrid-Dele~ | - 

oo graph established by Government a message whibrke | _ 

Penalties for sending knows to be false or fabricated, shall be. Hable to be] -- 

fabricated messagen. imprisoned, with or without hard labor, for ‘aterm not-| - 

a, : exceeding two years, or to fine, pr to both. rrr f 
XVI. Any person not being a Kuropean British subjeet, who shall, beyond #he- 
local fimits of the. jurisdiction of a Court of Indicature’ 

Jurisdiction beyond lo- established by Royai Charter, commit any of the offenced-! < 

cal limits of Supreme mentioned in Sections X., XI., XIL, XHI, X1¥., and mY 

Court, , of this Act, shall ba punishable upon conviction by any |. 

oe Magiatrate within whase jnrisdiction the offenes shall be | 

committed. If any such offence be committed beyond the said local limits by.a Enro- { ° 

j pean British subject, the offender shall be punishable pron conviction before a Court ‘|: 

l of Judicature established by Royal Charter. | 


XVII. Any person, whether a European British subject or not, who shall, within | . 
soe ge ahs the local limits of the jurisdiction of a Court of Jadiea.-!— 
wa) tien matin lo- tnre established by Royal Charter, commit any ‘of the 
Court P offences referred to in the last preceding Section, ehall be 

| ee punishable upon conviction before snoh Court. : 


AVIII, Any person, whether a European British subject or not, who shail bet 
guilty of any offence, for which, according to the provisions. 
Fine how to be adjudg- of this act, he shall be liable to a fine only, shall be punigh-- 
ed, abie for such offence by any Magistrate of Police for any | 
of the Presidency Towns of Calcutta, Madras, and Bombay, +. j 
or for the Settlement of Prince of Wales’ f[sland, Singapore, agd Malacca, Magistrate, 
7 oint-Magistrate, or person lawfully exercising the powers of a Magistrate, within { 
Whose jurisdiction the offence sball be committed; and any person hereby made | 
| punishable by a Magistrate of Police shall be punishable upon summary conviction, 


XLX. AH fines impused under the authority of this Act, for offences punishable. 
by fine only, by any Police Magistrate, Magistrate, Joint- | 
Fine bow levied. Magistrate, or person lawfully exercising the powers of af | 
: Magistrate, may, in case of non-payment thereof, be |. 
levied by distress and sale of the goods and chattels of the offender, by warrant |'° 
under the hand of any of the above-named Officers, and in case any such fine shall | 
not be forthwith paid, any.such Officer may order the offender to be apprehended and | 
detained in safe cnstody until the return can be conveniently made tos warrant of j 
(listrese, unless such party shall give security to the satisfaction of such Officer for his 
appearance at. such place and time as shall be appointed for the return of the warrant. |. 
of distress, any sach Officer may take such security by way of recognizance or other. 
wise, and if, npon the return of such warrant, it shall appear that no sufficient distress 
can be hed whereon to levy such fine, and the same shall not be forthwith paid, or in’ 
ease tt shail appear to the satisfaction of such Officer, by the confession of* the party 
or otherwise, that he has not sufficient goods aud chattels whereupon such fine or sum 
of money could be levied if a warrant of distress were issued, and snch Officer, by 
oe — Warrant under his hand, may commit the offender to prison,. | 
Imprisonment if no there tobe imprisoned only or to be imprisoned and kept 
suficient distress, &c, to hard labor, according to the discretion of snch Officer, | - 
, for any term not exceeding two calendar months whera.|. 
the amount of the fine shall not exceed fifty Rupéss, and for any term not exceett- j.° : 
ing four calendar months where the amount shall not exceed one hundred Rupees, t | 
and for any term not exceeding six monthe in any other case; the commitment te |, 
be determinable in each of the cases aforesaid on payment of the amount. . ran oe 
XX. If any Serryant of the Government employed in the Electric Telegraph 
: Department within the dominions of any Foreign Prince 
.. Authority to ptlnishGo- or State in alliance with the Government of Inglia in which 
: vérnment Servante who an Electric Telegraph is established by the Government, shal] 
commit offences against within the dominions of such Prince or State commit any 
this Act in Foreign Ter- act hereby prohibited, or omit to do any act hereby requir. 


1 36° . ‘PRLEGRAPH ‘RULES AND RATES. | 








ment shnli be.guilty of an offence, and on conviction thereof shal! be punished in the 
j game manner as if such act had been done or omitted within the said last mentioned 
1 ee itories ; and every anoeh person may be tried, convicted, and punished either by 
| fine or otherwise, according to the natnre of the offence, by any Court or officer daly. 
empowered by the Governor-General of India in Council to take cognizance of uffences 
coramitted in such dominions by Servants of the Government, or by any Court or 
Magistrate or other competent Officer in any part of the British territories in India in 
the same manner as if the offence had been committed in such part,of the territories. 


. ‘XXII. The word “ Magistrate’ in this Act shall include Joint-Magiatrates nnd 
persons, lawfully exercising the power of Magistrates, 

Explanation of terms. and the word “Fine” shall include a penalty of for- 
oo feiture. : OO 


XXII. It shall be lawful for the Governor-General in Council to frame rules for 

' the conduct of any Electric Telegraph established by 

Government to frame license under this Act and to declare from time to time 
rulesforTelegraph estab- what portions of this Act shall be sapplicalle to such Tele- 
lishment by license. ‘graph and to persons using the game, or employed in con 
nexion therewith. it shall also be lawful for the Governor. 
' And to declare Act ap- General in Council to declare from time to time that this 
plicabie to Telegraph es- Act, or such portions thereof as may be specified, shall be 
tablished within British applicable to an Electric Telegraph established or to be 
Territories by Foreign established within the British Territories in India, by any 
Powers. | Foreign Prince or State with the consent of the British 
Government, and to persons usjng auch Telegraph or 

employed in connexion therewith. Poa 


M. WYLIE, 
Clerk of the Council.” | 


TELEGRAPH RULES AND RATES. 


The following revised rules and tariff relating io the tespatch of Telegraph meseages in 
INDIA, BRITISH BURMAH, AND CEYLON sanctioned by the Governor-General in 
Council with effect from the lst January 1872, are published for general information. 


: ‘ — 
CENERAL. 


Rule I,.—The accuracy of messages is not guaranteed, and the sender and receiver 
must accept all risks arising from non-delivery, errors, or delays. ; 


Rule 1J].—Telegraph Stations are divided into thrae classes ~ Lei, those performing 
wags permanent day and night duty; 2nd, those performing fall 
Classification of Offices. 4. duty; 3rd, those of limited day duty, 


Except on the days stated in Rule IUI, stations of the Ist class are open day and 
Office h night for the reception and transmission of messages. - 
ce AoUrS. Stations of the 2nd class are oper from 7 a.M. till 9 Pa, 


: Stations of the 3rd class are open from 10 4.M. till] 5 P.i., and on Sundaya and the 
holidays enumerated in Rule 111, from 7 to § a. and from 4 to 6 P.M, 


Rules ‘TII.—AI]! Offices will be closed to the public between the hours of 8 a. . 
Hours of businesa on and 4p. ut. (localtime) on Sunday, ‘Christmas Day, New 
| Sundays and Holidays. § Year’a Day, Good KF'riday, and the Queen's Birthday, 


E ie ‘a favor of Rule 1Y.-~in cases of life and death, or of extraordi- 
, xCep pox tA Lavo nary emergency, a message countersigned by the chief 
] smergent telegrams ee. Civil or Military authority. at a station, or by any of the: 
i why competent aut G authorities empowered to “ clear the line” {see Rule XLVI. 











— 
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Rule V.—No message or mfessages of more than 200 words can be rent at any one 


Limit to length of mes- 
Rages. — | 


| Messages should be le- 


gibly written and ‘clearly 


expressed. - 


ACCEPTANCE OF MESSAGES FOR TRANSMISSION. 


Messsgea must be legi- 
bly written in the Roman 
character. 

Messages ia the verna- 
cular, 


Messages translated for 
natives. 


Form to be followed. 
Verification of private 


messages may bs insisted 
upon, 


time by any priyate individual or firm, and no second mes. 
sage by the same individual or firm till after the lapse of 


three hours, unless the lines be free and not required by 


any ene else. 


Rule Vi.-—-Senders of messages are advised to write: 


their messages in an unmistakeable and distinct hand, and 


to use the shortest and most familiar worda they can select, . 
The more intelligible the message, the greater is the Bro. 


bability of ita being’ correctly transmitted. , 







ol, cl 


Rule Vil.—Messages must We in the Roman char- 
acter, and legibly written. Messages can be sent in verna- 


cular, if written in the Roman ‘character; the charge will 


be the same as for a message in a foreign language. 


At stations other than the Presidency Towns, every |. 
assistance possiblo is afforded to natives in the tranalation | 


of messages into English or vice versa. 
Rule VIII,—The body of the message must be preced- 


ed by the address, and followed by the signature. The | 
true signature and address of the sender must always be 


written at the foot of the message. 
The sender of a private message can always be eniled 


upon to prove that the signature attached to it is- 


genuine, 


Rule 1X.-—-The addreas must contain all the information necessary to ensure the 


Fall address necessary. 


delivery of the message at its destination, and the sender | 7 
must in all casea support the consequences of insufficiency i 
of address. After the message is once despatched, it can 


neither be completed nor rectified except by the despatch of a fresh message. 


Ordinary, cipher, Code, 
and foreign Messages. 


Rule X.—Messages may be written in ordinary Bnglith | 
language, in cipher, in Code, or in any foreign language’ 
written in the Roman character. 


Ordinary messages can contain only standard English dictionary worda. 
Cipher messages are those which consist wholly or in part of groups of figures or 


letters not forming words. 


The whole of the cipher portion must be composed egelu- 


sively of letters of the alphabet or exclusively of figures. The body ofthe message 
may consist either wholly of cipher or partly of cipher and partly of ordinary lan. 


guage. The parts in cipher must be placed between parentheses, separating them 
from the vest of the message. - 


EXAMPLES or CIPHER MESSAGES WHICH ARE ADMISSIBLE. 





t (4597) (68289) (459) (181764)." 





“Send sharp-(839) (2146). Farther ahipments (154).” 
“(A VK) (B) (CPG) (GK RSN).” 
“ Exchange falling (BK S) (PF BJ K) Nodemand (BKJ).” 


EXAMPLES OF CIPHER MPSSAGES WHICH ARE NOT ADMISSIBLE. 











"(45 ABC) (234 X Y'2),” 
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Code” messages ave those in which a number of recognised words follow each 
other without forming aense. 


a . 
|... + Messages consisting of nouns, adjectives, &e., unconnected by verbs and other 
parts of speech necessary for the formation of sentences are considered “Code” mes 
sages. Cipher and code messages are alwaya repeated back by every atation en-route. 
* ¢o ensure the greatest possible accuracy. : 






Rule XI.—-Measages in ordinary language can contain no unugual combinations, | °° 

» sbbrerintions, or constructions, nor words af mere than 

| No’ unsual abbrevia- six syllables. Any word in common use, which, although 

‘tions or combinations requiring two wordd to express, is generally recomnised ag 

+ permitted. one word, is charged as one word when so written ; when 

mt the two parts are got joined by a hyphen or apostrophe, and -|. 
\cyehen ‘less than seven syllables. * Halfpenny,” “ Twopence,” “ Threepence,” up to 

i* Blevenpence,” when Written as a single word, count aa one word only,. “ F. 0. Be” 

and “C.F, 1" when writen as separate letiers, are each counted as three words, bub | 

“when written ‘ Fob,” “ Cfi,” ds one word, 


Rule XIL.—Every irterlineation, reference, erasure, Or [ - 
alteration of words should be authenticated by the sander | - 
of the message, or by his representative. 


1. Anthentication of cor- 
+ pactions necessury. 

.y, Rule XII, Messages from places where there is no Telegraph Station should | 
| . be addressed to the nearest Government ‘LT elegranh Office . 
f - Measages sent by Post by Post registered, together with Telegraph "Stanps suff- 
} to Telegraph Stations for cient for their payment; or if Telegraph Stamps be noi} 

4 transmission. procurable, Postage Stamps at the rate of aeventéea anhas | — 
t sar Rupee. Such messages are charged at the day rate at 
| whatever time they may reach the Telegraph Station. 


4 . Treatment of messages In the case of a private message sent by Post to & {| . 
j received by Fost for Telegraph Station with an insufficient number of stamps, | 
tranamission insufficient- the mesaxge and stamps will be returned “ Bearing’ to the 
ly stamped. sender, who should in all cases give bis full addresa. wo 
Rule XIV.—Messages can be addressed to places where there are no Telegraph || 
Messages addressed to Stations. fn such cases, the sender must atate from what 
non-Telegraph Stations, Telegraph Station the message shonid be posted. 


| Example. To Kalka, “ Post Umballa,” or Katka, “ Post Kussowlie.”” To Gud- 
duck, * Post Dharwar,” or Gudduck, “ Post Bellary.” No charge will be made for 
inland postage, which is defrayed by the Telegraph Administration. 


If the sender of a message that haa to be delivered by inlani post wishes it to ba 
gent to deatination by registered Post, he must prepay the postal registration fee of 
four annas, and intimate that this has been done by placing the worda “ Post regis- 
tered,” instead of “ Post,” before the name of the Telegraph’ Station at which the 
mhessape is to be posted. : 


Postal registration is compulsory in the case of messages addreased to places 
beyond Indian limits, and in such cases the postage and registration fees must be 
prepaid. . | : 


- Ryle XV.—Service messages have no right of prece- 
dence, and take their turn for despatch with private meg: -{ 
aapes, except in cases of pressing public emergency, whea- 
priority may be claimed on special grounds. oe 


- Service messages take 

their turn for despatch 
with private messages. 

Rule XVI—With the following exception, all charges for measages must be pre- 
paid in cash or in stamps :— | 


~ “ Bearing” messages, Messages are sent “bearing” from sea-ports when 
te received by mail steamers or other veasels for despatch, 
But no such message * prepaid” or “ bearing” will be received for ‘transmission until” 
Te cae nf the coment has been made known. Bearing messages will not be delivered 


1 4 _— . + 
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Rule XVII.—~All charges ou telegrams are prepaid in . 
Use of. Stamps. Telegraph Stamps, which are procurable at every Treasury 
. | ard every Gorernment Telegraph Station, 


Telegraph Stamps are double-headed, the object being 

- Form of Stamp pro. that the upper kaif shall be returned on the receipt (where: 

vides a enarantee tothe by the sender receives a guarantee that his message has 

sender and to Govern. not been suppressed for the sake of the stampa), and the 

ment. | lower half shail be affixed to the message as voucher to 
a Government that it has been prepaid. 


The senders of messages should bo careful to affix uheir stamps on the spaces left 

blank for the purpose on the message forms, the upper half 

Stamps to be properly on the receipt, the lower haif on the message, and to see that 

affixed to the forms, the Stamps are defaced with the Office Stamp which beara 
the name of the station and date. =~ 


Telecraph Stamps cut in two, before being sent into a 
Telegraph Office, or which arc in any way defaced, cannot 
be accepted. 


# 


Cut or defaced Stamps 
cannot be received. 


Proper Forms On which to write messages are avail- 
abie gratis at all Telegraph Stations, and senders are re- 
quested to use these forms only. 


Forms obtainable gratts 
at all stationa. 


Rale XVIII.—No unpaid messayes, except those specified in the Departmental 
Regulations, shall on any account be transmitted. A viola: 
tion of thta rola will suject the Signailer or Telegraph 
Master in charge of the station from ‘which «& message ia 
improperly despatched to dismissal from the public service. 


. No unpaid messages to 
be despatched under pen- 
ality. 


Rule XIX. -—-Telegraph Masters are required ta refuse to transmit a message which 
may be of a decidedly objectionable or alarming character. 

Objectionabls messagea Should the character of a message be disputed, the matter. 
to be refused acceptance. may be referred to a Secretary to Government, if the dis. 
pute oecurut the seat of Government, or to the chief Civil 





or Military Officer if at a provincial station. . . 
CHARGES. 
Rule XX.—No charge is made for the transmission of the address. r 


The address includes names of stations from and to which the message is to be 

| despatched, the bond fide names of the sender and addresses, 

Free address. and the latter’s address. No other words can he trana- 
mitted unless paid for as part of the body of the message, 

and the Officers of the Telegraph Department are authorized to onut from the addresa ‘ 
any words which are not essential to the correct delivery of the message. 


Rule XXI.—Tho following are the rates of charges for 
a message in ordinary English language— 

(a.} Between any two stations in India, or betweed 
guage. auy two stations in the Provinces under the Administra [ 
tion of the Chief Commissioner of British Burmah, one Rupee for every siz words or 
leas, exclusive of the address. 


(b.} Between any station in India and any station in British Burmah, or betweeti 
any station in India and any station in Ceylon, one Rupee eight annas for every sw |. 
words or less, evclusive of the address. 


(c.) Between any station in Ceylon and any station in British Burmah, fwo Rupees 
for every siz words or less, exclusive of the address. 


Charge for a message Rule XXII.—The charge for a message in cipher, in 
in cipher, in worda of code or ina foreign language, is double the charge for o 
concealed meaning, or in message in ordinary English language. 


‘Charge for a message 
in ordinary English lan- 
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Messages despatched to Rule XXIJ.—A Message can be sent ny : 

. we nt from any station 
and from Railway Sta- of the Government Telegraph Department to any Railway 
tienes withont extracharge Telegraph Station, or vice versa, without additional charge. 


Rule XXIV.—The local rates in Ceylon are one Rupee for 20 words inclusive of ad- 

, dress, for any description of message between any two 

Ceylon local rates. stations not exceeding 200 miles dyart, with sight dnnas for { 
: -every additional ten or fraction of ten words. Por dig- j- 





_ tances greater than 200 miles, those charges are doubled. Double charges are levied } 


Betweorn any two stations in Ceylon exceeding 200 


om Messages sent after hours or on holidays, the same as in India. 


ae Rule XXV.—A double charge will be. levied on all |. 
_Ocepsions on which messages tendered for tranamiesion between the honra ‘of t 


onble charges are levia- 6 P.M. and 6 a. w. (local time), also on Sundays and the |: 


























ble. following holidays :-~Chriatmas 1D Day, 
. | ys :~— ay, New Year’s Day, . 
—— Good Friday, and the Queen’s Birthqay. : ot 7 
TARIFF, 
No charge is made for the transmission of the address. Sea Rule XX. 
tod (ve _ 
mq sh 0 . 
2 3s F 
For every six words or less, exclusiveof | Pie ee 
, the address. a8 |2 45 
. ro - [o.8 2 
S710 i & 
aa [5 ° 
hod — 
: . Rs. ARs. A. : aan 
Between any two stations in India ... | 1 012 © \See Rules XXi(a)& XXII, | 
Between any two stations in the provinces a 
under the administration of the Chief Com-| . ce 
missioner of British Burmah « .. | O12 0 Do. do. 

Between any station in India and any.station| nce | 
in British Burmah .. .., » ef 1 8413 O |See Rules XX1(t) & XX. 
Between any station in India and any station ck 

1A Ceylon ' s ‘ma eu oer aes l 8 a 0 , Do. do. 
‘Between any station in Ceylon and any sta- . 
tion in British Burmah. 2 0:14 O See Rules XXTI (c) & XXII, 
CEYLON LOGAL TARIFF. 
For a message of 20 words, including address, ° | oy. . 


: "|For every addi- 
tional ten or {7 
| fraction of 





——r+ 





ten words, 








Po 








Between any two stations in Ceylon not exceeding 200 a 
miles apart ...| One rupee. | Kighf annas. — 





miles apart... ne te vas tat see ++. Two rupees.’ One rupee. 
-Words joined by. a Rule XXVI.—Words joined bya hyphen are counted 


"iB Words separated by an * counted as so many separate words. This rule does not 7 


at 
me 
. 


. . hyphen. | ad sO many separate words. 


Rule XX VII.— Words separated by an apostrophe are if 


fetrophe. anna tn mowno an the nacereste een ae '! flanard? es tT. 


= ——— a 1 

























“PBLEGRAPE RULES AND RATES. 
Rule XXVILI.—Propor names of towns and persons, names of places, streets, altipe, 
titles, Christian names, prefixes, and qualifications, arg.t 


Proper names, titles, &e. counted. for the number of worda employed to express | 
| them. | at " | 


al 





Every separate charac: Rule XXIX.-—-Every separate character, whether Jet i 
ter, including an under- ter or figure, ig counted as a word, The same applies to 
line, charged ap & word. an anteriine. . 


Rule XXX.-—Signs which the instruments express by a single signal (signs of 
: | punctuations, hyphens, apostrophes, inverted commas, par- | 

Signs of punctuation. entleses, fresh paragraphs) are not counted. But decimal 
points, commas, freah bars of division, used with figures, are 
each counted asa figure, Signs used to separate groups in cipher messages are count- 
ed each as a figure or letter, unless the sender expressly desirés that they be not- 
transmitted. 


‘Rule XXXI.—When numbers are expressed in figures in ordinary messages, 
each group of five or fewer figures ts counted aa a word ; 

’ Charges for figures. letters added ta figures to form ordinal numbers are each 
counted as a figure. 3 | 


Rule XXX1{1.—In cipher messages, the parts in cipher mast consist exclusively of 

oe Arabic figures or exclusively of letters of the alphabet, and | 
Method of counting be placed between parentheses, separatin ¢ them from the-} 

. cipher messages. rest of the message, All the characters, figures, letters, or 

signs employed in the cipher text are added together, the 

total divided by five, and the quotient, plus one for the remainder, if there be any, 
gives the mumber of words the ciphers repregent. : 


Rule XXXITUI.—All that the sender writes in his mes- 
enge to be transmitted is included in the cost, but the ad- 
dress of a message, as defined in Rule XX, will be trans- 
mitted without charge. . 


All words to be trans. 
“mitted charged for. 


The doy, hour, and minute of receipt of a message into a Telegraph Office for 
; despatch are in every instauce added by the department 
Dateandtimeof receipt and telegraphed free of charye. Senders may, however, 
-| added by the department date their messages if they, think fit, but the sender's date, } 
| and transmitted free. eif given, will be charged for, and, te Avoid confusion with 

| that piven by the department, will, if written at the be- 
ginning, be tratisferred to the end of the messaze, 


Rule XXXIV.—A message addressed to several 
persons, or to the same person in localities where 
|. delivery is to be effected by different offices, is charged 

‘for as 80 many separate meReages. 7 | 


Rule XXXV.—<A message sddressed to several persons in one’ locality, or to tke” 

same person at several places of residence in one 
| - Maltiple messages charged locality, with or without transmission by post, is 
Aone message. charged for as a single message, but a copying fee of 
SO four annas, independently of postage, if any, is charg- 
-1.ed for each destination after the first. 


Rule XXXVIJ.—Service messages from all public fanctionaries must be paid for in | 
cash or in stamps prior to despatch : the rates are the same | 
|. Chargea on service for service messages as those charged to private individuals. 
“I moaseages. | (This rule will be relawed in the case of Secretaries to Gonerte . 
5 Cane ment and the chief Civil and Military officers af a Station, 
‘| bud to them only in cases of emergency, the sender of the message being bound to take the 
| macessary steps to ascertain the amount of the charges on it and to pay them into the 
L Pelegraph Ofice without fail within 24 hour's.) 


REGISTERED MESSAGES. _ 
Rule XXXVII.~-The sender of any message has the power 


a 


ft “Multiple messages charged 
48 Beparate messages, 


? 


Rariatration of marearer. 
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Rule XXXVII1.—The charge for registering is equal to the charge for the nee 
sage, A registered message is indioated by the word | 


Charge for registration. “ recommandée,” which, to ensure the greatest accuracy, 18 | - 


| telegraphed (frec} both in the official instructions and.ag 
the first word of the text of the message. : | 


Rule XXXIX.— When a message is registered, the different stations employed in 

| its transmission collate it as it. passes by, repeating tt to, 
Treatment of register- each other integrally, and the terminal station, immediate. 
3 messages. ly after the delivery of the message, déspatches a telegram 


to the sender announcing the exact time at which it reach- | - 


ed ita destination, If the message cannot be delivered, the return telegram indicates 
the circumstances which prevented delivery, and, if possible, gives the information 
| necessary to enable the sender to cause his message bo reach its destination. | 





| | Priority of retarn mes- Rule XL.—The retnrn message has priority in -transmis- 
sage. sion over other messages of the same class. 





dressed to him at any statfon by giving the necessary in- 
Theretura message can etructians, The words necessary bo Convey these imstriac- + 









. for accordingly. | 3 





Rule XLU.—The sender of » message can prepay a reply. He must add the wards | 


“yoply paid” or ‘answer paid,” These must form the concluding words of aia mesasge,; 
| but will not be charged for. On depositing the corresponding Bum the sender can add 
(free) to the words “ reply paid” or “ answer paid” the amount to which he «wishes 
the reply to be limited. When the words “ reply paid” alone are given, without ‘any 
specified amount, it will be understood that the ininimaom charge only has been pre- 
| 


paid. The terminal station pays to the receiver, in Telegraph Stamps, the amount, | 


prepaid, leaving it to him to send his answer how, and when, and to what addreaa, he® 
pleases ; or not to send one atall, The reply is considered in every respect ag 0 fresh | 
message, Should it be impossible to effect delivery of a reply-paid message, the ter-. 
minal station sends a telegram to that effect to the sender, aud this telepram takes the 
| place of the return message for which a reply has been pwepaid. The words “ reply 
| paid” or “ answer paid” entitle the addressee to receive the equivalent of the minimum. 
charge only, and if he wishes to answer at & time when the double charge is levied, he nvuat 
pay the additional cost himself. It should be distinctly understood that it ts not comppl- 
sory on the addressee to senda reply. The duty of the Telegraph Department cotisists 
simply in paying to hin in Telegraph Stainps the amount deposited, leaving him at 
liberty to do what he pleases with it. | : 





DELIVERY. 


Rule XLIUI.—-Messaves will be delivered free of charge 
Free delivery within at any place within five miles of a Telegraph Station. Be- 
five miles of a Telegraph yond this distance, messages will be sent by Post or by 
Station. such other means as the sender may arrange and pay for. : 


1 


| Words necessary toex- sary to explain the delivery of a message, when ita destinat’ 
| plain delivery are charg. tion is more than five miles beyond the nearest Pelograph 
, ed for. | Station, will be considered ag part of the mesasge, and 
charged for accordingiy. SO 


Rule XLV.—Should the addressee of a message leave the station to which it is 

7 addreased, and it be sent on by Telegraph to some other 

Charge for re-address- station, an additional charge of one Rupee for every six 
“# ing @ message. words of message in ordinary English language, and of twa. 
1 ae Rupees for every six words of message not in ordinary. 


3 English language, must be paid by the addressee for every extra address, before the 






Rule XLL.—The sendor of a registered message can have the retnrn | message ad. | 


be sent to any station. tions will be considered as part of the message, and charged | 


PREPAID REPLIES. ne! 


Rule XLIV.—Any additional words that may be Tega. f 


a 
. al 
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CLEAR LINE MESSACES. 


Rule XLVI.—On emergent occasions of great importance, the public fane- 
tionaries named below have the power to ‘clear the line,” that is, to suspend the 
receipt and despatch of all messages until the one for which the Nneis “ cleated’ is 
passed on:— . : 





{1).—The Governor General of India. 

(2).—The Governora of Madras, Bombay, and Ceylon. 

(3).—Commanders-in- Chief, India, Madras, and Bombay. | 

(4}. —Lieutenant-Governors of Bengal, North-Western Provinces, and the Punjab. 

(5).—Secretaries to the Government of India. 

(6).—_Secretdriea to the Governments of Madras, Bombay, Bengal, North-Weatern 
Provinces, aud Punjab, | | 


(7).—Chief Commissioners of Oudh, the Central Provinces, British Burmah, and 
Mysore and Coorg. 


(8).~-Agents to the Governor-General, Rajpoolana and Central India. 
(9}..-Commissioners of Sindh and Peshewur. 

(10}.-Director General of Telegraphe in India. 

(11}.—The Resident at Hyderabad (Deccan). . 


The messages so sent are, however, to be paid for in cash or in’ stamps, as other 
service messages. 


REFUNDS. —_ 


' ‘Rule XLVIL—No refund will be made for a message delivered wholly or partially 
in an unintelligible state (or for late delivery, mis-delivary, 
Under nocircumetance or non-delivery) unles it be registered (recommandée), Ap- 
is a refund given fora plications for refunds, as alao all complaints respecting 
non-registered message. messages, should be addressed to the Telegraph Check 
Office, Calcutia. 


Every claim should be made, under penalty of rejection, within three months 
from the date of the message. When an overcharge has been made on an Inland mes. | 
sage through the neglect of the Telegraph employds, and when there exists no doubt what. 
ever as to the justice of the cluim, the amount overcharged will be repaid at once by the 
‘Telegraph Master. | 


Rule XLVIIL—If a registered message be not delivered through the fault of the | 

wes Telegraph Department or be delayed or mutilated to spch 

- ener of een an extent as to be manifestly unable to fulfil ite object, the 
; d mossene. & whole charge made for it will be returned to the sender. 


Rule XLIX.-—-If the sender of an Inland message wishes to cancel it before trans. |. 

mission has commenced, he can doao; but the charges 

Not admissible when a uponit will not be returned when ouce the stampa are 

message is cancelled at, obliterated. If the message is in course of transmission, 

the sender’s request. or has already been despatched, it can only be cancelled by 

. a paid message from the sender to the Telegraph Master. of 

| the terminal station. Ifin addition the sender wishes to be informed by Telegraph-in 

what manner his request has been acted upon, ke must deposit the cost of the return 
telegram. : a 


OBLIGATION OF SEGRECY. 


Rule L.—To secure secrecy 24 much ag possible, all persons, including Officers of 
the Department not actmally on duty, are strictly prohibited from entering the aignal- 
room. Breach of thia regulation renders an offender liable to a fine of Rupees 100 
uuder Act VEIT of 1860. . . 


" , 













Ad - GOVERNRENT TELEGRAPH DEPARTMENT. 


| 





Rule LL.—Violation of secrecy on the part of any person in the Department will 
-'- be punished by dismissal frompffice, forfeiture of arrears 

‘Penalties for divulging. of pay, and a deglaration in the official Gazette of thé‘in. 
the contents ofamessage. capacity of the delinquent to serve the Governtnent in any 
. capacity. Breach of thia rule renders the offender liable 
to the farther. punishment of fine, or to imprisonment with or without labor not 
exceeding two years, orto both. itisa violation of seorecy to mention the fact that 


a ‘has been received or despatched by: any partioular person.cr firm. 


> - Rule LIL—The sender and receiver have a right to be furniehed with certified 
{ } true copies of any message sent or received by them; a 
_- Gertified copies of fixed charge of four annas is made for every aopy: furnished. 

Ineéiages obtainable by As uo Telegraph Office keeps copies of miessages:jonger 
sender and receiver. § than three days, applications for copies required after that 

. time has elapsed should be made to the Telegraph | 
Check Office, Calcutta. | : es, 


, Applicationa for copies must be made within six months of the date of the mes | 
sage. At the expiration of that period all message drafts are destroyed. So, 


r 


One anna must be enclosed for postage of the reply, failing which it will be sent. | 


“bearing.” e 


PRESS MESSAGES. 


Rule LiJI.—Under certain conditions, to be ascertained on application te the 
Director General of Telegraphs, (Traffic Branch), bond fide Press measages, £. 6, mi ei 
sages in the ordinary Englistr language addressed to, and intended for publication in a... 
‘newsnaper, can be deapatched at reduced rates: , eo 


k 





— DOVERNMENT TELEGRAPH DEPARTMENT. 
CIRCULAR. 


-Tt has been decided to issue certificates to correspondents of news-papers to enable » 
them when travelling to avail themselves of the reduced rates for. 
Trafic. Press N P Messages which they may despatch from any Govern-- 
7 ment Telegraph Office. Such certificates willbe in the form 
given below and will require renewal every year- -- | 


’ If the requisite certificate, signed by the Director General, is presented to a Tele- 
eraph Master, he will register it, and will accept at the reduced rates, .mentionéd in|: - 
¥ para. 6 of Traffic Cireular 19 of 1871, all messages coming under the Présa Rules which | - 
may be tendered by the persoir named in the document. A copy of the rules for Press |. . : 
Messages is printed on the back of the form of certificate, and is also given below. | 








NEWSPAPER CORRESPONDENT’S CERTIFICATE. 
1872. 


. Certified that : = 
has been registered as the correspondent of the —-——_—_——— nae | 
{ ———__-_ a news-paper, and that Be iw 
entitled uuder the Rules for Press Messages sanctioned by the Goyernor Genefgl in 
J Council with effect from the 1st January 1872 to send telegrams of manifestly public 
| interest, and containing no commercial news of any kind, tothe address of that newa- | - 
paper at one-fourth the ordinary rate, and without extra charge when seut at night or | 
J on Sundaya and Holidays. | | | nt 
‘L.. -Thie certificate will hold good until the 3lat Decomber 1872, unless it shall have}: 


a 


S Bean previously revoked owing to an infringement of the Ruleg printed on the revere, 7 
| ; eto | 
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; | ‘RULES FOR PRESS MESSAGES. Seg 


| 1 A* Press” message is defined to be a message, written in ordinary Wnglish to 
language, originating in India, British Burmah or Ceylon, addressed only to-anews- | 
paper or news-papers within those limits, and intended for publication in its entirdt} 1 — 
in auch news-paper or hews-papers. The message must be one of manifestly public}. 
interest, and must contain no commercial news of any kind. oy 


$:° All roles and regulations that apply to ordinary messages apply also to Pregu { 2 
| yhassages, except as regards the charges. -: 


. ¢ The charge fora “ Press’ message will be one-fourth the ofdinary rate, and - 
’ dot be subject to the terease levied on ordinary messages despatched at night, and on 
Sundays or Holidays. 


4. Before the concession can beapplied in any particular instance, the name of 
| the Press Association, Firm or Individual furnishing the news, and that of the newé- 
| paper in whioh it is to he published, must be submitted to the Director General of Tele- 

graph in India, in whom is vested the power of refusing the concession in any particular 
| ease on sufficient grourds, or of withdrawing it after it has been granted, should he 
have reason to believe that the conditions ate in any way infringed. , 















B. In no case will the names of a news-paper and Hs eorrespondenta be regiater- ; 
\ ad until after a declaration has been made by both parties, that the contents of the 
“messages shall be published as transmitted, and shall be uged for no other purpose. - 


a gg ry 
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List of pluces in India and Ceylon af which there are Stations for the Despaigh . 
oo and receipt of Telegrams by the Public. 


For Detailed Rules and rates, See Tariff Sheet. q 
' Jat Clasa Stations are open | 2nd Clags Stations are open Srd Clase Stations are open 





day and night. from 7 A. M..til] 9 P.M. from 104.4. tb? mf. 
* F; 
; rr. © nae ‘ 
| Abbottabad* : 
| Aboo* Akyab* ;  ,,.( Tat | Arvab, #1. 
_ | Adoni, ™ Allahabad* ...| lat | Arrunghatta, FE. 3B. 
| Agng* Allahabad, &. 1, ox Asgensole, EF. 1. 
. ad Aleppi* .»,| 20d | Atcheepore* 
vi ’ Agra, B. 1. Allumdangah, #. B. ... Atgaum, 6. I. P. 
| &Ahmedabad* Allyghur* .... ord | Attaree, P. 
| Ahmedabad, n. B. Allyghur, E. I. . Attock* 
°°] Abmednuggur® * Amboor, M. tae Auspree, M. 
| -ekpmoodpere, ET... i Ammapettah, G. 8, E... Avady, M. . 
- “} Abvowra Road, &. 1. Amrolee, B. B. ...| | Avenashy Road, Ms - 
+ Ajgnen, o & B. Anarkullie, ?. |: | Azimgunge, I. B+ 
— Ae Andaree, B. B. ess 
1 Akoie® Annund, 3. B. vee B. - 


Akola, c. 1. P. nes Arconum JunctionM.. Babai, G. 1. P- aa 
Atentea onen during the Arconum, ¢, * bes Babasoal, B. 3. ee 


re ee er . 2 = eee cies wg. a ee Fe Se ee ee . 2 1, : a 
’ nf . , : : ca 
2 . - 


4 Bahawa, =. 1. 


| Bailygunge,.2. 8. 





Pagra, c. 1. ¥. 


Paijath, B. 1. 
Baligurriah, B. 5. 
Balasore* 
Baliy, B. t- 


Bandora, 3B. B. 
Bangalore* 
 Bangatore, wi 
Bangalore, G. §. 1. 
| Bankipore* 
‘Bankipore, ®. 1. 
|. Barajrec, B. B. 

- Rareilly* 
Baroda* 
Baroda, 8. 5. 
Barrackpore* 

) Barrackpore, u. B, 
Barrh, E- 


Barges Road, G. 1. P.. 


Baarah, c. & 4. E. 

| Basaein Road, B. B. 
Bana, P. & De 
Beawur.* 
Bechooan, FI 
Beddiah, B. 1, 
Beeches, #.1 
Beejapore, £. I. 

: Beeleemora,* 
Beerh, G. 1. P. 


Bogumabed: pr & 
eigaum* _ 


' Belgachee, %. FB. 
Bellary* 
Benarea* 
Benaires, E. I. 
Beora* 


Berewles (Dysur,) 8.5 B, 
Berhampore (Ganjam*) 


Berhampore, &. 1. 
Beypore, M- 
Bezwarrah* 
Bharidoop, 6. 1. P. 
Bhortwarree, E. F. 
Bhaugulpore, FE. I 
Bheelar, B. B. 
Bhosawul* - 
‘Bhosawnul, c. 1. P- 





—_ Bhowpore, 2 g.1, 


: Bhurtpore," 


a, ¥. I 


_ Bdlaoeis , z. 1. (Tem: 
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Bimlipatamn* 


Biawa bridge, G. I. P...- 


Boinchee, K, I. 
Boigur, B. B. 
Bolepore, B. 1. 
Bombay* 
Bombay, G. I. P. 
Boodalore, G, 8. 1. 


Bootundshubnr, E. 2. »- 


Boree, G. 1. P. 


Boree Bunder, G.LP..-- 


Boregaum, @. 1. P. 
Borhampore, G. I. P. 


Broach + 


Broach, B. B. 
Buckaasur, BE. %. 
Buckiearpore, E. i. 
Budlapore, &. 1. P. 
Budnaira, G. 1. P. 
Buggoolah, E. B 
Bulsar, B. B. 
Bunkerry, G.I. P. 


“#08 








anata 





: i 
cm) a 
oe) Lat Chandore, G.I. Vo owl 





Chappahatte, c. & 8. E. 
Cheechawutnee, P. & D. 
Chicacole* ++ 
Chinchpoogly, G.1.P. +r) 
Chinchwud, 6. 1. P. | 
Chindwara, G. I. P. 
Chinnamapett, M. - 
Chittagong* 
Chogdah, E. B 
Chola (Boolundshubur 
Raad,) #. I aes 
Chooadangah, B. B. +. 
Chumargaum, B. 8. 
Chunar, £. 1. 
Chundna, E. B. 
Chunga Munga, P. & pi 
Channoo, Pv. & D. 
Churney Road, 3. B 
Cochin* 
Cocanada* 
Codoor, Mi 
Coimbatore, M, 





































1 Bra } 


net 





“_ > 





Burdwan* 2ad| Colar Road, a. 
Burdwan, FE. I. Colgong, BE. I. bas 
Burgarh, £, 1. Colombo* (Ceylon) ... 
Burhan, £.1- Comillah* cae 
Burhea, E, I. Comercally, BE. B. us 
Burhee* Conjecode, M vas 
Burnuggur* _ | Conjeveram, c. 
Burrakpore, B. f. Connaghur, £. 1. (Tem 
Burrara, D. | porary) . 
Burriarpur, B. 1. Cooch Behar* — ... 
Burtna, £. L. Coompta* 7 aes 
Buxar, & I. bes Coopum, BM. -es t 
Byculla* ..& In@l Coorla, @. iL, P. wae 
Bycalla, ct. P. Cootipoordim, M. ens 
Coasie Bridge, F. I. 
C. (Pemporary) oan 
Cuddslore* one 

Cachar* 3rd) Cuddapah, m. aes 
Cadgoody, ¥. Cudumbathoor, M. +. 
Caleutta* Lat}; Cudumudy, c. 5. i 
Calicut* 2nd) Cuttack* 
Callian, G. f. P. Cutialay, G. 4. I- a 
Camalpore,* Cynthia, E. 1. edd Fr 
Cannanore* ond ea 
Canning, c. & §. & ‘ 
Caraor, &. & tL BD. 
Carwar* 1 2nd —— 
Cawnpore* ,.| 2nd! Daboura, E. I. ; | 
Cawupore, E. 1. Dacoa* we , 
Cawnpore, 0.@ Re... Dedree, E. !- 
Chalisgaum, G. 1, P. ... Dadur, G. I. P- 
Chanderuhgore, z I... | Damagodium* 


Chandnee, G. I. 





ht 





Damaun Road, 3.3. 
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Dandreedih, #1... 
 Darbajee, a. “s 
Darjeeling* wee 
Decksal,G. i. PR. . 
Deebhorah, mo. 
Deesa* 

. Deewa, G. I. P. 
Dehra* 

Delhi* 

Delhi, &. 1. ven 
Deobund, D. eee 
Deoree, £, I. aes 
Deolalee* 
Deolalee, G. I. P. 
Dera Ghazee Khan* ... 
Dera Ismaii Khan* ... 
. Dhanoo Road, 3, + 
Dharwar* 


Dhollera, G. 1. P. bee 
Dhond, «. !. P, eee 
Dhoobree* nes 
Dhocliah* oon 


Dhurrarah, E, fT. ane 
Dhurum K-hundee,a.1.P. 
‘Diamond Harbonr* ... 
Dildernagore, ¥. 1 
Dinapore* wes 
Dinapore, E. I vee 
Dongergaum, G.1, P. ... 
Doodneh,G.U PP, «. 
Doomraon, E, Tf. 
Dongree, 5. B, 

® | Doorgapore, £ I. 
Dorbazee, §. 
Dowlaishwaram* —... 
Bum-Dum, E. B. wan 


Dygatrm, 6. I. P. tee 


K. 


Echapore, E. B. see 
Egutpoora, G.I. P, es. 
Kiamanore, G. 6.8. -- 


Enchampilly* 
Erinpoorsh* ve 
. Erode, G,4. T, " hee 
4 Krode Junction, M. «.. 
| Btareee, a. bP. vee 
| Ktawahb, £. I. eee 
Bitola, B. B. nee 
F, 


Damergaum, G. I. P. e+! 








“Golwood, 2. 5. . 





Ferozgabad, &. 1. 
Frere Street, 5. 
Futtehpore, 8. I. 


Puttyghor* «| 8rd 
Futwah, =. 1. 

| Fyzabad* 3rd 
G. 


Gaiepoora, E. J. a 
Galle (Ceylon}* eas 
Garrawarra, G.I. FP. 
Gazeeabad, B. 1. 
Gazeeabad Junction, 
Pp & Do 
Ghidhour, BE. I. 
Ghogah, fF. I. bee 
Gerd, ©. t, 
Ghotee, G, 1. P. 
Goa* 
Goal parah* te 
Goalundo* eee 
Goalunco, E. B. 


Goodoor, G, I. P - 
Goolburga, G. 1. Poo. 
Goona* : oe 
Goondacal Junction, 
Gooty, 3 
Goraie (Kooshtea,)} BABA 
Goorimtum, M, 

Gooskarah, K, I. 
Goraie Bridge, B. B. «.. 





Gowhatty* ind 
Grant Road, B Bow 
Guhmer, £, 1. . 
Guntoor* ass| 0d 
Gwalior* ard 
H. 
Harownee, 0. & Ro. 
Hattraga, ©. 1. tes 
Henzada* Th kat 
Hingunghat* - .| Srd 
Hooghly, kr. 1. = 
Hooghly, Point® __,,,/2ud 
Hotimurdan* ..jord 
Howrah, &, I. oa 
Hurdah, cg, 1, P. eos 
Hardwar* J 3rd 


Hurruppa, p..& 0. 
Haraood, G. 1. P. 


tT | 


I 
aat 


Hyderabad (Deccan)*.,| 2nd 


a i ee, i, ne 7 


. ee a 


a . 
i 
ad oH 
Indore* vol Tst 
“ 
J. 
Jacobabad* . 








Juddubpore, c. & BE. R.. 
Jagotee, FE. R.. 
Jaffna (Caylon)* 
Jagadispore, &. 1, 
dalesur Road, #.t 
Jamtarrah, ©. 1, 
Jeempeer, 4, 
Jetwar, E, 1, 


Jehwoor, G. I, EB. eevd 
Jeypore* and 
Jheelum*® = aso] SEO 
Jheenjuck, §. 1. 

dokye, B. I. . on 


Jollarpett Junetidn, #. 
Joongshaie,s,  « 
Jowra* 
Jowra, G.I. P, 
Jubbulpore* 
Jubbulpore, FE. I. 
Jubbul pore, G. 1. P. 
Juggnadaree, P. & DB. oe 
sulegum, G. FP, 
Jullam, Gs. 1. P. oe | 
Jullandhur* j2nd - 
Jaltundhar City, P. &b| 
Jullundur Canton. 
meut, P. & D.’ 
Jnlpigovie* 
Juma)pore, F. 1. 
Junimooce, E. 1. 
Jundiales, P. & De 
Jusrah, E. 1. 
Juswanthnagore, 5B. i. 


hon . : Tr 





K, ‘ 
Kamptee* 3rd 
Kanohraparah, &. B.. 
Kandy (Ceylon)* nee if 
Kangaum* 18 

: + 
3 
} 
il 


od or 3rd otherwise: . 





Karalee, G.1. 7, | 
Keonmaree, §. 
“Keem, B. 3. - 
“Keem, @. 1. P. 
Kevalore, G. 5. 1. 
Khagsa, &. f. 
Khamgaum, G. Tr. Ps 
Khanah, Pp. & p. 
Khanawalla, p. & ov. 
Khandallah, G, 1. P. 
Khankeer, G. I. P. 


Khanoo Junction, §. 


Kheirgaum, G. ¥. P. 


Kheirwadee, Gc. 1. P. - 


Khoorjah, &. 1. 
Khondwa* 
Khundwa, G. 1. P, 
Khunna, ?. & 2. 
Khurdee, Gc. I. P. 
Khnrmatar, £, I- 
Khutowlie, P. & bp, 
Kirkee, G. I. P. 
Kirkieaum, &, 2. P. 
Kitarpore, P. & D. 
Kiggengunge, EB, 
Kohat*® 
Kolapore* 

Koksa, E. 8. 
Kondipuram, M. 
Koomarcolly, B. B. 
Kortn,,.a, lL. P. 
Kordachary, ¢. &. 1 


Kooshtes {Locomotive 


Shed,) 5. B. 


Kosgee, M. 
Kotres, s. 


Kristna (River,) ¢. 1. 


Kujgaum, @. f. P. 
Kujrahy z. i 
Kuilikery, @. 8. t. 
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| 


oa Lahore* 

° Lahore, P. & D. 
Lalapetta, a. 3, I. 
Lanowilee, a I. Pr. 


| Class. 


‘iL. 





Lassulyaum, G, 1. P, 


Loodiana, p. & p. 
Toonee, G, J. P, 
| Luckady, . 
Lucknow* 
Lucknow, o. & R, 





baad 


M. 
Madras* 


ee 


" ra} Madras, M. 


Mexlras, G. Ss. . 
“Minhableshwar 


Mahim; B. B. 
| Mahreh, a, fr. P, 
| Nailputty, 1 


| Matabar Potnt* 


ard : Maligaum* 
{3rd | Matloor, m. 

te Malwah, E. I. 

Manasr (Ceylen) 

Mancoor, &. 1. 





enol | Mandla, a. 1. P. 
'| Mandwa,a Le. 
Mangalore* 








bes Markoondie, E. I. 
“| Masnlipatam* 

P, Matheran 

aes | Mayting, 8. 


Luckie Serat, &. I. 


' Maharajpore, &. 1. 


Manickpore, £. I. 


and 


+ Bre 


= McDonald’ sChoultry, a 


wee MeLsod, 5. 


| Mokameh, ©. 1, 


‘Muillarpore, &. 1. 


* 
Mogulseral, &, F. 
Mohar, © 1. nes 
Mohesnunda, 6. 1, see 
Mohol, ¢. I. P, ae 


Mohona, G01. 


Monghyr Fort, B. 1. ‘ss. 


Montgomery* tes 
Moodanoor, M. one 
Mooltan* on 
Mooltan, P. & D. reek 
Mooraroee, 8. T. ass 
Moortazapore, G.I. FP... 
Moradabad* eee 
Morapere, MM, ro 
Morar*® vee] BPE 
Moulmein* ea jend 


Moznffernugeur, P. &D. 
Muddapur, &. I. 
Muddikurry, M. 
Mud Point* 
Mugowan, EF. f. 
Mugrah, ©. 1. 


nes 


| Muje vaon, i. I. wee 


Mulkapore, @. 1. P. 
Mullapooram, M, «., 


wea 
Mulleer, g. +n | - 
Mundisore* ies 


Mangtepore, RT. wpe 


Mungdoo* 
Munmer, &. 1. P, 
Mununpore, £. I. 


Murree*+t eee 
Moussawud, G6. 1 Pl ow 
Muagoorie*t 

Muttra* | ar 
Myanoung* tes 


Myheore, Lam I. | 2 | 
Myjee, G. 1. P. 
Mymaree, &. I. 


Kulitalay, G. 3. 1. Meagaum, ROB. Mysore* ..| 2nd 

Karchuna, E. 1. tes Mean Meer, East P. & D . 
Kurjut, a. § P. “se Mean Meer, West, P.&D N. - 
Kurkalla, G. 3, P. 0 «. Meer Gunge, G. 0. Pees fens 
Kurnool* .. 3rd | Meerut* Pad Nagercoil* ee 
Kurrachee* Int | Meernt City, p. & p. Nagyery, M. Le 
Kurrachee, 8. a Meerut Cant. p. & D...- Nagpore* og ooo] a. 


Kurrubgaum, GT Pa one Mehmoodabad, B.B. Nagpore, G. J. P. 








Kurruck Baile, c. 1. F-. ; Meijam, %. 1. > Nandgaum, G1. P, +. 
: | Kngsarah, G.1.P. . «! . | Mercara® | 1st |: Nandore, G. 1.°P. weet: 
_. | Bussowlee* .. 3rd | Mhow* 2nd | Narel, c. 3. P. ves 
4 Katoha Roo, t. & p- | Midnapore* 2nd |Narganm,a EP) 
“": Kutneo, BE. 1. ...| ' | Mirzapore* - {29d | Narkuldangah, (Loco. - 
lee. Mirzapore, F. Tt. wank Shed,) &. B. tren 


tt “sp . 
i a " 
a ae & eae Sh poe ees tn | Le Ananat 


| eiok Road, c. 1. P.. 
Nawadeah, FE. !. - 
| Nedamungalum, c. 5.1. 
| Neemgaum, G. 3. I. 


|-Meemcha, E. L 


‘Negapatam, G. #. 1. ... 


Newaee, E. 7 
| Newera Elia (Ceylon)* 
| Najdongrese, &. 1. P- 
+ Nimb@ra, &. L P. 
‘Niphar, 6. I. P. 
Nowsaree, B. B. 


-\. Nuthattes, E. 1 
_ Nulhattee, t. 8. 

| Nulwar, G.I. P. 

t Nuncheria, au 


‘Raniegpore, a. 1. Pes 
Nusseersbad (Rajpoo- 


“Nassocrabad (Khan. 


Pee E. 8, 


a ‘Qomrawuttge* 


Oogpo, o. & RB. 
Oorooles, G.I. T. 


‘  Ootacamund* 
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| Palles, &. 1. 
Palle}, B. 8. 
Pandoosh, E. 1. 
Paneeghur, E I, 
Pangsa, 2B. 3. 
Panolee, 8. B. 
Paphoond, 8. 1 
Pardes, B. B, 


Parell,*t 


Parell, G.I. P. 
Puréll, B. 3B. 
Parnas, & 1. P. 
Pagsoor, G. §, I. 
Patna, E. 1. 
Patus, G. 1. 7. 
Paumben*® — 
Pawkaor, EB. i. 
Peerpointee, E. I. 
Peperia, G. 1, P. 
Perambore, a1. 
Peranduray, M. 
Perpengaddy, ™.- 
Feshawar* 
Lhillour, P. & D. 





































ae 


_ land 
"| Ist 
Srd 


aaa 


ard 
Pondicherry* 
Poody, M. 

Poowaiore, G. 5. 1. 
Poolgaum, G. 1, P. 


Poona* 

Poona, G. 1. P. 
Pownar, G. rf, . 
Prome* 
Pulloor, ¢ 
Purley, , 
Purnesh* 
FPurodah, E. B. 
‘Patoor, M 
Puttamby, ¥ 


Q. 
Quilon* 

KR. 
Raiwind. Pp, & v. 


Rajampett, M. 
Rajburee, E. B. 


| Rajpore, p.& b, 
Ramuugegur, E. B. 


, Rampore, G. 1. P. 
| Rampore, Hant, E. i». 
Ranavhat, K. B 
Raneeguage* 
Raneegunge, B. 1. 


Rawal Pindee® 


Ravers, & tf. ". | 
eer tore. BE. 1. 


Royalcherroo, M. 


Saburmuttee, B. B. ° + 
Saharunpore, b. & D.... 


Bahibgunge, E. i 
Saipore, G. 1. P. 
Saktighur, E, I. 
Salamungeslum, G. &- 1. 


Phugwaran, e. & D. 


Samuuggur, EF. B. 
Poomulwaree, G L P. 


Saugor Isiand* 
Sealdah (Terminus) £8 


Secunderabad, 
Secmnderabed, & E.1. 


Sehora, G. f. P. 
Schora Road, FE. 1. 
Seemultollah, Bolo oa 
Seonee (Nagpore)* .,. 
Seorajpore, B. I. 

| Serampore, E: 1, 
Serathoo, B. 1. 
Setarampore, EF. !. 
Sewnee, GLP.” 
Bhahabad, G.1.P-  -% 
Shajehanpore* 





Shapore, 6.1. P- - 
Sheagaum, G. 1. P. 
Shekoabad, £. 1. - 
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my} 
E 
OC 
Sher Shah, p. & p. T. Umritsur, p. & p. 
Shervaroy Hills, mw. ...). Umiulsar, zp. », ve 
Shikarpore* , .» Srd | Tadpntri, u, ase Unelesur, 8. n. bas 
Shillone* w../ Ond | Tanjore, x. es Undal, B. 3. . 
Shoaygheen* ... | 2nd} Tanoor, mM. Undarah, E. 1. 
Sholapore, a. 1. p. Tanna, a. L. P. _ Ureharah, e1° 
Sholinghur, m, Tattepore,P. & bp... Utchnidah,x. 3, tes 
Shoranoor, a1. _ Teenpahar, #. 1, ap | 
Sickle, c. s, 1 sre Tellicherry* ans y, 
Simla * lst&! Teroovembore, 4.8, 1.... | | 
“| 8rd | Thernvellum, ms, tee Vaniembaddy, w.  .,, 
Simree, G. 1 P. Thyetmyoo*¥ bes Veerunganm*® °  § . lf geg 
Sindee, a. 1. p, LTimbornee, ¢. 1. Pp, ... Vellore* 
Sion, B, B. nak Tinnanore, M. Vellore, a1, . 
Sironcha* ...| 3rd | Tiroor, x. ves Veraur, B. B. as 
Sirsa Road, eg, t. _ Tirupetty, M. _ Vingorla* vas] 200 
Sirswah, Pp. & p, ese Tirntany, x. ves Vizagepatam* ...| 2nd 
‘Sirsoni, #. 1, oes Titwalla, & 1, P, Vizianagrom* a 
Sisowles, G. 1. P. bas Toondila, £. 1. on 
Sleemanabad, #1... Topossie, B. I. a W. 


Tounghoo (Burmak) 
Tounghoop (Arracan)* 
_| Trichinopoly, 6. s.r... 


Sodepore, E. B. 
Sohagpore, c. I, P, 
Somanoor, M. 


Walliar, a. eas 
Wanradharam, p. & b 





Somna, £. 1, woe Trineomallee (Ceylon)* Waasind, c. I, Pp, _ 
sonapore, ¢. & 5, B ... Tripatoor, M, we Wassud, Bb. 3B ee 
Sowda, G.I, P, aoe Trivalore, 7, 8, 0, mae Wontimettah, M, rrr 
Sucheen, B. B, ves Trivandrum * vai end Wootapollium, uw. 
Sukkur¥ ...| Ist | Trivellore, , wes Wudwan* 


Talligum, G. I. FP. he Wurdha, G. I. P, | 7 
Taticorin* -| Tat | Wurrengaum, &. 1. p.... 
Wutkallee, a, o, 


Sukuldeah, x. 3, “ee 
Sultenkunge, B.1,  ... 
Stanjan, B, B. vee 
Sankery Droog, uw... 






Sunuehwal, rp, &p, .,. U. Y. 

Surat* +s) and 

‘Surat, s. 3. ees Umballa* (2nd! Yedaghurry, cg. vp. .. 

Sutna, E. I, eae Umballa City, p. & p... Yerragoontla, M. : 

Sydapore, G. 1. P, | “| Umballa Cantonment . 

Sylhet# {38rd} P. & p, aes gy 4 : 
Umritanr* -.- drd ! Zamuneah, = 1 . 


N. B.—No charge is made for delivery within five miles of a Telegraph Station, 
. Bho Stations marked with asterisk are Gavernmont Telegraph Stationa, 


' ‘The Stations without the asterisk are Railway’ Telegraph Stations, the nanba | of | 
the Railways being indicated by the letters affixed to the Stationa, viz i he 


B. B. atands for Bombay, Baroda & C. India, | T. B, stands for Indian Branch, “ . * 
E M. Mad | 


C. & » Caloutta & South Rastern, ” TAS. - 

KE. B. » Kastern Bengal. O.&R. 5, Ondh aad Rehitouna, 
HY. » Hast India. P.&D. ,, + Punjab and Delhi, | 
G.I. P, » Great Indian Peninsula. 8. »  &cinde | 

G_S. 1. » Great Southern of India. Cc. » Oarnatic. 








‘GOVERNMENT 









‘| wall, Bow, Brompton, Brixton, 






‘| toh, Kennington Kentish tewn, 










To ali Stationg in 





Aden, via Red Sea awe . 
Algeria, via Turkey .., te 

ee 
op op 
yy » Red Sea and Italy 
Austria and Hungary, via Turkey 


it 


Ba rbary, » Lurkey bee 
Tripolt, ,, Red Sea... a 
Benghazi, ,, Turkey 


1 #3 Pr) hed sea Fs Lie | 
| Bavaria, ,, Turkey see 
: ar | Toeherau ee Th 


Fe 7 Red Seg aaa 
° Belgium, rT ‘Turkey aaa any 





ee | Teheran mee 
- 5 Hed Sea ... _ 
Corfe, ,. Turkey ane 
- sy Teheran ... baa 
y) a Red Sen 
| Deumark,,, Turkey ... 
4 » » Teheran bee 
, - ry H Red Sea ... bee 
: Egypt, via Turkey and El. Arish 
a. a7 Red Sea . tut 
{ Hrancé and Corsica, via Turkey 
7 " Teheran 





Teheran I. 5. Compan 7 
Red Sea & Marseilles Cable... «., 





FJ 


2 





TEL 


een 


7 | » Hed Sea 
Baden, via Turkey... - 
” 5 reheran tne 
» Red Sea... bee 


te | 


et 


» Red Sea... 


— 
Germany NortS, via Turkey .., 


eas 


y's Line 





pay. Stations within the London Delivery. 


amberwell, Campdentown 
ham, Dateton, Deptford, Dulwich, Euston, Foreet Hill, Gipsey Hill, Greenwich 
.| Hampstead, Herne Hill, Highbury, Highgate, Holloway, Hornsey, Eslington 
Kilburn, King’s cross, Kingsland, Knight’ 
Lower Norwood, New Wandsworth, Notting Hil, Paddington, Peckham, Pim 
jar, Ratcliffe, Shoreditch, Shepherd’s Bush, Southwark, Stockwell, Statfurd 
Streatham, St. John’s Wood, Sydenham, Vauxhall 
worth, Waterloo, Westminster and Woolwich. 


ELEGRAPH FOREIGN: TARIFY, 


, Victoria Docks, 








TARIFF FOR FOREIGN MESSAGES. 


| . The Tariff is for Messages containing from J te 20 words, including names and: 
_| addressed. A messaye containing from 21 td,30 words, ia charged for at the rate of 
-1one rate and a half. A meseace from 31 to 40 words at two rates, and so on. |. 
| All charges must be prepaid- by the sender, except in the few cases jy which { 
the Rules specially state the Receiver has to 
Radius—Baiham, Battersea, Bayawater, Bermoudsey, Blacktriars, Blackheath, Black-. {-° 

, Chalk Farm, Chelsea, Clap. 
» Hackney, 
, Kensing-. 
Bridge, 
ico, Pop. 
(Hsaax) | 
Walworth, Wands. 





‘Wvom Stations West From Stations East 





trie 


ao 


via Teheran, I. E. Com- 
pany’s Line... ; 


of Chittagong. 


50 Ww ords, 


_ 
bo 


—_ 


lll ; 
-ON LO em bo oo 


— - jo 
SHDObOMORHSHH SOnROO? 


a ft j_i 
00 Gf bo bo oo be 


of Chittagong and . 


in Ceylon, 


ee rretcis | 


20 words. 
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7 
0 
4 
4 
0 
0 
s. 
8 
0 
8 
3 
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imal 


-. 


Fad ee 
Mm OOS. ® Ow 













GOVERNMENT TELEGRAPH FOREIGN TARIF®, 


TARIFF FOR FOREIGN MESSAGES.—(Continued.} 





. | From Stations Hast 
From Stations West”) + oni ttacoug and 







of Chittagong. in Ceylon 
| To alt Stations in a 7 ~t 
eo A words. Qworda. - 























rs. As RS, Aa 
Germany, North via Red Sea we 43 4, 45 4 
Gibraltar, via Red Sea aes As 4. 47 4 
Great Britain and Ireland, via Turkey 45 8 AT 8 
| - 4 ‘Eeheran w+... AS g 47 8 
| Vs , Red Sea $5 8 47 8 
‘London and Channel! Island, via Turkey «. ... 4D 8 - AT 8 
. - » Lleheran we| 40 8 47 8 
» , Red Sea ..- --- 45 0) 47 0 
Greees, via Turkey .. _ es a 4 27 4, 
60: Teheran... bee te so ennt | EF 4 46 4 
. oy 5 RedSea .. vee - wt a4 4 46 - 4 
“‘Holiand, via Turkey.. te ae wee 26 0 28 0 
a » ‘deheran ... aes bes we) 4d R 45 8 
4 i Red Seg ean ne ® pee ree 43 8 45 8 
Italy, via Turkey “ Les ves | 26 0 28° 3) 
» » Leheran ..- ‘ - ve eee Az 10 44 10 , 
. og od Sea bee - _ i > 10 ark 10 
Java, via B. T. Extension and British Austra- 
lia. os - _ - ene] OE 4 wee was 
Batavia and Wolteroreden. Cables ae _ - ove 39 4 
| West of Samaranug .-. - oes cee eel OF 12 39 t2 
Fast of Samarang a ons vas .| 88 12 4f\ 42 
Yuxemburg, via Purkey oes vee eee, BOD 4, 28 Ao, 
yp ,, Peheran _ wat . 43 B AB 8 
s , Red Sea... os eee!) 4 42 4 
Malta, via Turkey err) eee 1 4 29 4, 
now 6 Peberan «+ _ as weed 45 12 A 12 
- » RedSea... tre ee A 42 4 
Norway, via Turkey ... wee ws we cael 26 1 on 12 © 
b , Teheran ..- _ 1 vas 43 10 | As - 10 
. - » ned dea nes rrr A3 10 an 10 
Persian Gulf— 
Gwadur aes 40 1 4 12 13 
Jack wee fF 16 13 18 12. 
Henjam .. + Via Kurrachee 18 12 | 20 12 
_ Bushive 18 1 ee 20 | 12 
F bee 21 6 23 § 
Selly Wes, via. Turkey «+. wat was at} 6 82 6 
' ” , Teheran ..-- one 46 14 48 14. 
- » Red Sea aes ote 45 14 48 La 
Orkney Isles, via Turkey ..- 29 & 31 8 
» Teheran os cas 4g rf AR Q 
: Red Sea we ete ep 48 0 48 0 
| Shetland Isles, via Turkey vas vee 29 8 . 3] s 
i " » Tobcran... son 46 0 48 0 
- " » Bed Sea .. one 46 a 48 0 
“4 Persia, via Kurrachee ace ses _ 21 12 28 12 
Portugal, via Turkey «-. vee eee 28 10 30 40 
BPE. [Teheran cee 45 A 47 
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TARIFF FOR FOREIGN MESSAGES.—(Continied.) — 


From Stations west Erom Stations Kast 











f Chittagong and 
| of Chittagong. Or. 
To all Stations in in Ceylon. 

| : ~€9 words. 20 words. - 

| 
: , RS, A. RS, A 
Russia, via Turkey ... uss a eaeey 26 12 28 12 
In Europe, via Persia +. va cas on 40 tO Az 10 
+ at Red Sem aan eau eee 4) 10 43 10 
§ On Caucasus, via ‘Turkey... , 28 0 39 0 
” ., Persian... oes Las 87 8 | 89 8 
fj » Red Sea .., ase 47 0 49. 4) 
G In Asia Weat of Tomsk, via Turkey 30 0 32 0 
6 - ‘4, Persia ... wae 4] 0 43 0 
& - » Red Sea... ... 49 0 5] 0 
§ In Asia between Tomek } via Turkey. | 83 aS 685. 4a 
and Werkne Oudinsk... f§ 4, Persian s+ ss 4,4, 4, 45 a: 

6 : » Rel Sea oa. 52 4 a4 of 
Servia, via Turkey ree sae rae ate ona Bh 13 a6 19 " 
3 » deheran tee nen wae 7 AB 0 45 ie 
"4, «Red Sea... vs _— 43 0 45 0 
Singapore, via B. L. Extension Cable tes 27 12 29 i3 
Saigon,via ,, . China Sub-Marine Cable... oes 30 12 4} IZ 
Spain, via Turkey Sx. _ . _ 28 4 30 
» op» Teheran ... nee see jus ees 4.4 12 46 I 

» Red Sea ree oT ves see $4 14, 46 12 
Sweden, via. a Tor key oon oa. fee te8 OT {) 29 0 
| 3 , Teheran .. ve tee tae 45 4, 45 & 
i} +B Rea Sea aus LT a el 43 4 46 4, | 
Switzerland, via Turkey tee to ose 26 8 28 8 
» leheran 4, tas see eee 43 0 45 0 
» Red Sea nas vee _ 43 0 45 0 
Tunis, via Turkey... ns eos sae one 28 0 et 0 
ss ,» Teheran ..- _ nes ae 45 4, 47 4 
oy Coy »~=6Od Sea os rrr aren i. > 4 44 4. 
Turkey in Asin... 0 2 es ves rs rs? 8 23 8. 
det Division - bia Fao... oo | 28 4 25 =] 
,, Seaports, via Persia oT ees oe 45 4 47 4 
» » Red Sea as bee nee 4.5 12 47 ‘12 
» Inland 5» Fersla = ov tas aes 47 } 49 Q 
, ned Sea vee pee nes 47 6 49 § 
Turkey § in Europe, via Fao... 0 we ews] DA 12. 26 12 
- » Teheran nese 43 12 45 12 
. » Red Sea ves eas 43 12 45 @)2 
i United ‘Principalities, via Turkey .«.. ase see 24 12 26 12 
(Moltoo Wallachia,) ,, Teheran «. © + Ag 10 44 «10 
‘3 » Red Sea ses ae 42 10 44 10 
Waurtemburg and ] via Turkey... + .., wel = - 26 a 38 0 
Hohenzollern ,, Leheran vs. vee eas 43 8 45 8 
Red Sea nes 43 8 45 8 
Hong Kong,* via B. "t. Extension and China 
Sub- Marine Cable ‘a ees ven te 51 4, 53 4 
Shanghai, via ditto. tes see ans 63 12 65 — 42 


Novice. —The following changes in Foreign Tariff took elfoct from the 10th - 
Dacember 1871—Ten word messages abclished on all routes. Rate Via Turkey to Lon 7 
don and Great Britain same as Via Teheran and Suez. 





"4 


TELEGRAPH RATES CONTINENTAL AND AMERICAN FROM LONDON. 





SPECIAL TARIFFS.. 

















From To 20 words. 

Ve 
ha.j a.) ™ 
“Madras eee . ;Penang | 15) 0 i S 
» : _. ‘Singapore... - | 23 23 | O 3 
yee nes tae .Bataving Weltirvreden) 3 0! Ls a 
9 . West of Samarang ., a gifs 2 
arty .. ,Bast of Samarang ../ 85 { 8]1 2 
3 oe 60s (SAIGON wg. ee oe BH | OO || BS 
Bombay aes 20) 414.9 ¥ 

4 


Adon _ ane ase 


se 








TELEGRAPH RATES CONTINENTAL AND AMERICAN FROM LONDON. 





g &. s 
Anetria and Hungary eee _ eee . a O F BF 
Alerandria (via Malta) bee tow ake Lee one pee 111 0 
Bavaria and Baden. 4.00 ces oe te - O F OF 
, eae _ ans . re eee . Oo 8 8 
: British ( Columbia. ... tee be . . FF 10 
Cairdé and Snez (via Matta) one yt . ~ 116 0 
Canada es Te ane th +8 ane hos vee 2 Ss Q | 
California ... ase was _ ass ess . a 213 86 
Oinginatti ... a see -- eee te o> nee -~. 2 8 6 
Cube. . wee eas — - o 8 2 € 
Denmark . von . . ; eae as : 0 5 OF 
France sae bos . - eee . ose . wee . 8 4 se 
Greece (via Corfu) ... eee wee tee as oe . t 23 0 
Holland nei aa sik ask oan ir. | ry | ase =F von QO 4 o | 
; Italy asa ane oF naa aes are a en a +7 0- 8 , 6 : 
. Jamaica one, een a+4 me swe ans sae - an 3°17 6 - 
| Malta... nea aa he cn one one eat . oon oe 0 i 0 | 
North Germany = «. nee wee va bas . see vee ww OF @ 
Norway , ana een ek LL . ‘FFa oF * oan ene . {)- 6 0G 
New York City ape cas ene see eee _ wv 2 L OF ° 
Portugal see ace vee a44 +e bee ase oe one a 0 11 &.. 
Philadelphia. "F one +e0 ean oun as ae one eat ae 2 3 6 
Russia (in. Hurope) aaa s one eee ae ase ane ar O11 0 
| Russia (west of Tomsk, Siberia) .. ses re eT eT wv O17 0 
Russia (eaat of Tomsk, Siberia) . see eee - sre - . ow 2 8 6 
Sweden a anf een nes oe oes aes - ~~ OO 8 OF 
Spain... an os steer vas _ eee ses O18 6 
Switzerland ... , wee tee ose - . . . . O8 7F 8 
Turkey (in Burepe) ye ees _ - _ ; - O18 O 
Turkey (in Asia) : - ed 


Nore. —The Continental rates quoted are for messages of 20 words, inoinding, i: 

names and addresses, with half rates for every additional 10 words. | | 
The American rates are for messages of 10 Words enly, adressen bing changed 

at the same rate extra, 


: a 





eE derrams to Americs. 


TRAFFIC MEMO. 


The Anglo-American Company (via Velontid) charge 7 


Paw AL. enews Ff Abn. fi Dandi 
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ting 
a slight ad 


TEL, 


Gambier. 


_ 


- §og | No. 8 wire{ No. 8 wire 
| ordinary 98} 110 yards 
inches. yards span| = 8p@n- i arda span. inches. 





ib. 
Bde $13 
23 326 
22 3:40 
21 doo 
20 BIT 
id 397 
18 418 
1? 448 | 
16 8 477 


THE ELEGTAIG TELEGRAPH 


The estimated cost of the lines wgll b 
of the cost of Material and rate of labour 
200 milea of telegraph is e 
South Ausiraiia the 
' gost, 19,200. The average cos 
- gtated to be $200, or about 40, an 
mile, so that the estimate 
Wea would urge upon the 
economy in the construction 
secrificad to the desire for cheapuess 
constantly occurring in 6 
of the poles, the rup 
it 


SHE -TRLEGRAPH IN AUSTRALIA. 
1 enna naa . 


TABLE shewing the Strain corresponding to 





suspended at both ends—~ (Culley) 


eee, ee 


ihe. 

* ARY 
418 
467 

_ 486 
BO } 
ae 
560 
588 
olé 


LIanrhanta 





he communi 


No, 1i wire 6 
homorene- e 
ous Lid 


tia, 

266 15 
280 14 
291 13 
302 12 
313 11 
old 10 
¥36 9 
$53 8 
374 7 


ture of wires not sufficiently stro 
ional expenditure at the 
The proposed telegraphic stations on 
gian, Warrnambool, Belfast, 
Adelaide, Mount Barker, Strathalbya, 

The cost of the maintenance 
on capital, will be 11,200/. per annun.— 


Martiakea 


——— 


in the colonies. 
atimated at 741. per mile, 
estirnace is 602. per mile fort 
tof all the lines of telegraphs 
d in this cotntry itis 
for the Australian lines 
Jocal Governments ths 
of the lines. 


commencement of th 


No. 8 wire No. 8 wire No. 1) wire | 
ordinary 110 yards homeagene- 





88 yards ous Lid -. 
spar span lvards span, 
Tha. | tha. ths, 
510 392 
513 las | 420 
583 a 448 : 
G2b ca . 476 | 
650 La st | 
750 wee les 
R41 wee . 
926 , | - 
1918 . 


Se yn el ge 


Smvthesilale 


the Sog or Dip of a Wire, 





iN AUSTRALIA | 
read with interest, ae affording a fair Indez 
In Victoria the cost of the } 
the whole coat being 22,500) In 
he $20 milea required; the total 
in the United States is 
rather more than 60t. per 
cannot be considered ab excossive. 
duty of avoiding anything like fatse }, 
In the United Statea durability has been } 
of construction, and, ag a consequence, gaps are | 
cations in America owing to the decaying and rot- ¢. 
ng, aud other causes which 
e works might lave obviated. 
the Victoria tine are Melbourne, Geelong, Balla. 
and Portland; on the line in South Australia== 
Goolwa, Port Elliot, Guichen Bay, and Mount { 
and working of the lines, including interest 
Australian and New Zealand Gazette. 


ELECTRIC TELEGRAPH RATES IN AUSTRALIA. | 









re 














Head Office, corner of William-street and Flinders lane. ee - 
CHARGES. | 
To or from any of the following places, within the Colony of Victoria: 
TEN words sas eae tne .» One Shilling. 
, Bach additional word aes os One Penny. 
: -Pyegg Meseages at Kalfrates. 
. Ararat Carisbrook  {inglewood Otway Stawell 
. Avoca — Chiltern Jamieson Penshurst Streatham 
Bairnsdale ([Ciunes Kerang Port Albert (Stuart Mill 
Ballarat Colas Kilmore Portland Swan Hill 
Beaufort Coleraine Kyneton Queenschf | }Talbot 
Beechworth jCollingwood |Linton Gen. P. Office.laradale - 
Belfaat Creavvick Longwood {Rosedale «+ jTarnagulle 
Belvoir Dayleaford [Maldon Ruthorglet |Wahgunyah 
Benalla Dunolly Majorea - Sale Walhalla 
Buninyong {Kchuca Malmsbury |Sandhurat Wangaratta 
Bright Flinders » (|Manefield Sandridge Warrnambool 
.. Campergown |Geelong Maryborough |Sepastopol Williamstown 
Cape Schenck) Hamilton Mormington |Seymour Wood's Point 


Va rely an Han ad ah 


; - ; 


56 THE RED SEA TELEGRAPH. | 





fai Taeseey Cire. 














Geelong Sunbury Castlemne | Meredith Runnymd 
| - Little Riv. Gisborna Wimstn. due. | Ballart. W. Kebuca 
' Werribee Woodend Spencer-st. | Sandhurst Wmatn. Pr, - 


TASMANTA, 
From Melbourne to Launceston, Hobart Town, or any telegraph station in Taa- 
4 mania, 
Land lines.—For ten words 2s., and for each additional word 2d. Submarine Cable, 
for ten words 4s,, and for each additional five words, or fraction of that number, 2s. 
Hobart ‘own, Melton-Mowbray, Oatlands, Ross, Campbell Town, Longford, | 
‘Launceston, Low Heads, Mount Nelson. : | | Cc 


NEW SOUTH WALES. | 

SYDNEY—ten 3s.; add. $4.—Adelong, Albury,* Araluen, Armidale, Balranald, 
Bathurst, Bendemeer, Berrima, Bombala, Braidwood, Burrowa, Campbelltown, Cas- 
ajlis, Cooma, Deniliquin,* Denman, Dubbo, Eden, Euston, Forbes, Glen Inees, Gonl- : 
burn, Grafton, Grenfell, Gundagai, Gabo Island Lighthouse, Gunnedah, Hartley, Hay, 
Inverell, Jervis Bay, Kiama, Kiandra, Kyamba, Liverpool, Maitland East, Maitland, 
Mertmbnla, Merriwa, Morpeth, Moruya, Moulamein, Mt. Victoria, Mudgee, Murrurundi, 
Muswellbrook, Narrabri, Nattai, Neweastle, Orange, Parramatta, Penrith, Picton, 
Port Stepene, Port Macquarie, Queanbeyan,. Raymond Terrace, Richmond, Redfern, 
Scone, Singleton, Sofala, South Head, Tambaroora, Tamworth, Teraia, Tenterfield, - 
Tumut, Uralta, Urana, Wagea Wagga, Wellington, Wentworth, West Kempsey, Wind- | 
sor, Wollombi, Wullongong, Yass, Young. | | 


SOUTH AUSTRALIA. ey 
ADELAIDE—ten 2s8.; add, 2d.—Alberton, Angnston, Auburn, Blanchetown, | 
Bowden, Burrs, Burea (Kooringa), Clare, Dry Creek, Freeling, Gawler Town, Gleneig, | 
Goolwa, Greenock, Gumeracha, Hahndorf, Holdfast B, Kadina, Kapunda, Kinernig, | 
Kingston, Lanchorns Bridge, Lobethal, Lyadoch, McDonnell Bay, McGrath’ Flat, - 
Macclesfield, Melrose, Milang, Moonta, Mt. Barker, Mt. Gambies, Mt. Pleasant. Mt. : 
Torrens, Nairne, Narracorte, Neorlunga, Nuriootpa, Normawille, Overland Corner, | 
Peninaula, Penola, Port Adelaide, Port Augusta, Port Elliot, Port Wakefield, Riverton, 
Robetown (Guichen Bay), Roseworthy, Salisbury, Smithfield, Strathalbyn, Tanunda; | 
Truro, Victor Harbor, Wallaroo, Watervale, Wellington, Willunga, Woodside, Wood- 
ville, Yankalilla, at same rate, . 


: QUEENSLAND. | | 4 

BRISBANE—ten 6s.; add. 44,—Bloomsbury, Bowen, Banana, Cape Moreton, | 
Caboolture, Clermont, Cleveland, Condamine, Dalby, Dunwich, Durah, Drayton, Grat- 
ton, Goodna, Grandchester, Gayndah, Gladstone, Golden Fleece, Gympie, Hawkweod, 
Helidon, Inkermans, Ipswich, Kepple Bay. Lytton, Mackay, Marlborough, Marybo- 
rough, Nebo, Pilot Station, Rockhampton, Roma, St. Lawrence, Tarrom, Townsville, 
Toowoomba, Warwick, Waverly, Woogareo, Woody Island, same rate. 


JHE RED SEA TELEGRAPH. 
| (Times 1870, | 


Tha length of the Bombay and Suez cable, chances to be precisely the same as 
- that of the French Atlantic between Brest and Duxbury, and, excepting for the liberal 
use of ground flint or silica, as a protection against the ravages of the teredo, ite 
coverings are also similar. ‘The teredo attacks hemp with great readiness, and in 6 
cable recently raised that had been lying for some years between Toulon and: Algiers. 
was found to have reached, and slightly to have channelled the gutta pereha of the 
core. Like the French Atlantic, the cable will receive extra coverings for a great 
distance from the shore. Experience has shown that motion on the bottom of the 
.. | sea extends to a much greater depth than was at one time believed, and, therefore, in 
“". Eeddition to the ordinary massive shore end, it is now the practios to have many miles 
en of an intermediate character befure the comparatively weak déep aa section com- 
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ee 
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a 
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THE RED SEA TELEGRAPH. — | o7 





The central and essential portion of the cable, the conductor, consists of a strand 
of seven conper wires, six of which are wound in Jong spiral coils around a central }. 
one, Into the section between Bombay and Aden these wires are one-fourth heavier | 
than between Aden and Suez; but in both sections they are quite fine and slender, 
weighing at most only ]80lb. per nautical mile. The strand of wires is then covered 
with alternate layers of Chatterton’s compound, & mixture of gutta percha, India rub- | 
ber, and other gums, and of gutta percha itself. The Chatterton’s eompound is first [ 
applied, and it flows into and fills the interstices between the wires. In the Bombay | 
and Aden aection four Isyers of each kind are employed, inthe Aden and Suez sec- 
tion three layers; and in both cases the conductor and there layers constitute togather 
what is called the core of the cable. This core is a little more than a qnarter of an 
inch in diameter, and it is sent in three mile Jengths from the gutta’ percha works to 
the factory at Greenwich for completion. Fach three nitle length is wound upon a 
huge bobbin, and on arrival at Greenwich is put into a tank under water and tested 
electrically after some hours of submersion. If its condition be satisfactory it is’ noxt 
covered with a serving of jute yarn steeped in a solution of eutch or other preservative 
mixture, and being, in fact, a protective padding between the core and its outer coverings. 
This jute yarn is‘applied by a machine consisting of several bobbins, revolving around 
a tubular axis through which the core passes, #0 that it is clothed as it goes on its 
way. it is important as regards electric condition that the cable should be always 
wet. The core on ita bobbin retaias enouch moisture by cohesion to fulfil thia re. 
quirement, the jute yarn iteclf ia wet, and the clothed core passes immediately inte 
a tank containing water. Up to this point, except for the slight difference of thick. [ 
neag alrendy mentioned, the whole of the cable is alike; but afterwards ita treatment 
varies with its destipation. The greatest length, or tie 1,874 miles of deep sea cable |. 
between Bombay and Aden, requires the least protection. It is covered by nive | 
stranda of wire and hemp, each strand composed of a galvanized homogeneons iron 
wire, rather less than one-tenth of an Inch in diameter, and surrounded by five yarns 
of Russian or Manilla homp. Each strand is first passed through a mixture of pitch, } 
tar, and ground flint, and the whole cable again through a similar mixture. Lastly, a 
strand or strands of yarn are wound spirally round it; it is again passed through the 
mixture, and so info a tank to be ready for shipmeht. The effect of winding the 
yarn around the covering wires is that these are uot in contact, but separated - from. 
each other by about their own diameter. The section next in length consists of 1,206: 
miles for the deeper portion of the Red Sea, and this is more strongly protected. Its 
covering consists of 12 galvanized iron wires, without hemp, each about the sixth of 
an inch in diameter, and wound on spirally so as to be im absointe contact. Above 
this there nre strands of jute yarn, lait on in two servings in opposite directions, and 
covered with ove covering of Latimer Clark’s compound—ihat is, of ground flint and 
mineral pitch, | | 


The shore end at Bombay receives for ten miles the additional protection of 12 
} strands of galvanized iron wire, each strand consisting of three wires of one-fifth of 
an inch in diameter, For 86 miles further it is covered by ten single wires, each a 
quarter of an inch in diameter; and for 50 miles more by 12 wires, each one-fifth of 
an inch in diameter, Approaching Aden, the shore end has 20 miles like the last des- 
cribed portion, and then ten miles covered with the strands of triple wire, in the 
Red Sea, both at Aden and Suez, there will be ten miles with triple strands, and at the 
Aden extremity 325 miles, covered with ten wires of one-fifth of an ineb, before the 
deep sea portion is reached, In aljl the portiona the strands, or single wires, are 
wound on spirally; and in all, excepting each ten miles of ahore end, the wires are 
covered externally by yarn, and this by a coating of Latimer Clark’s compound. 


The Groat Eastern left England carrying 5,512 tons of cable, 3,824 tons of fuel, 
6,499 tons of coal, and apparatus and appliances, making up a freight of 21,000 tons 
in weiglit, and of about three millions sterling in value. Her design is to call at St. 
Vincent to fill up with coal, not only replacing what has been consumed, but loading 
deep. Her next stoppage will be at the Cape, and from thence she will proceed through 
the Mozambique Channel to Bombay, where she will be due after 60 steaming daya, or | 
early in January, and whore she will be joined by the Chiltern, The Hibernia will 
proceed direct to Aden and the Hawk to Suez, 


When the Great Eastern and Chiltern have completed their coaling st Bombay 



























$8 : CHRONOLOGICAL NOTES ON MaGNETISM' ey 





they will procsed in compary to Aden, the former laying the cable. When the Hiber- 
nia, Great Eastern, and Chiltern are ready to leave Aden they will proceed in com- 
pany for 335 mules, by which time the Great Eastern will have exhausted her. Red. 
Sea portion. ‘The Hibernia will then splice and carry on the work, the Great Eastern - 
leaving her consorts and returning by way of Aden to England. When the Hibernia 
{ hag paid ont all her cable the Chiltern will splice in her tura, and continue laying ag 

far as the Gulf of Suez. By the time‘this is done the Hawk will have laid her shore’ 
end at Suez, and have come 60 miles to meet the Chiltern. A splice between these 
portions will complete the undertaking. The speed at which the cable is laid must 
not exceed five knota an hour. 


The Great Hastern ard the expedition as a whole are under the command of Cap. 
tein Halpin, who is“assisted by the same staff, and carries the game machinery, that 
laid the Atlantic cable of 1866 and the French Atlantic cable of the present year, 
Captain Halpin commanded on the latter occasion, and was chief officer of the Great 
Eastern on the former, so that he brings to hia work ail the advantages of experience 
and full kuowledge of ‘those who are under his orders. Reckoning crew, engineers, 
and the staff specially earried for laying and testing the cable, the Great Eastern baa 
360 souls on board. 


CHRONOLOGICAL NOTES. 


MAGNETISM. | . 


A. D. 1200.—The compass known in Europe during 1200 A. D. 

A, D. 1576,—Robert Norman, an instr nment maker in Len@fon, first discovered 
the dip of the needle. 

A. D. 1600.—Dr. Gilbert of Colchester, prysician to Queen Elizabeth poblished, 
hia “ Fractatas de Magaete.” He first used the words Poles with reference to may. 
neta, and gave the first theory of terrestrial magnetism. 

A..D. 1683,—Halley, the Astronomer, Royal, published his theory of the four | 

olea. 
P A. D. 1688 and 1689, at the expense of Government he made two magnetic 
voyages, the results of which he embodied in his chart of the lines of equal decling. 
tive published 1701. _ 

A. D. 1722.—The diarnal variation was discovered ‘by Graham, the celebrated 

‘instrument waker of London. 
A. D. 1800.—During this century armatures began to be used, single and double 
4 touch discovered. 
1778.—Brugman, disgovered that Cobalt was attracted, and Bisyouth wae repelled 
by the magnet. 
1789.—Coulomb, discovered the law ot the distribution of magnetignyon a mag: 
netic bar, and the law of magnetic_attractions and repulaions. 
1768.—-The first inclination chart waa published by Wilke, ai Stockholm. | : 
1799-1803.—Humbolt, inaugurated the present system of cardéful observations t- 


ments at Peru and Paris. . 
31817,—Hanstun’s work on the magnetism of the earth was published at Chris. | : 
tiania, 1. 
1826.—He published the first isodynamn chart. 
188!.—-Barlow, suggested the electric origin of terrestrial magnetism, 
1833.—And introduced correcting plates of soft iron for slips. 
. 1831.—~Captain Ross came upon the north magnetic pole. 
1835.—-Stations were established throughout Europe. . 
1936.—-And the observations were published by Ganos and Weber. 
1833-1340.—Ganos, perfected his theory. 
1837,—-Colone] Sabine published an isodynamical chart of the whole globe.« 
1845.--Diamagnetism was discovered by Faraday. 
.. . 1840-1854.—Observationa were made at Stations throughout the Brétish Empire 
a - ‘Britigh officers under the direction of Colonel Sabine. 
gi 4955— Tyndall, shewed that a diamaguetic body assumed the opposite polarity. to} 


edt heed eorhon andar the antinn of macrnetic force. 





of terreatrial magnetism by taking comparative meagurementa of the magnetic ele. f°. 















i CHRONOLOGICAL NOTES ON GALVANISM. : bof 
i ‘PRICTIONAL ELECTRICITY 


600 B. C Thales refers in his writings about thia time to the fact that.’ amber. { 
| when rubbed, attracts light and dry bodies—the only electric fact known to the anti< : 
ents. 


— 


1600 A. 1.—The Science of Electricity dates properly from this period, when. '| 
| ‘Gilbert of Colchester published his celebrated treatise in whieh he gives a list of sub | 
-| stances which he found to possess the same property us Amber, and speculates on 
“qnaguétie aud electric forces, Ile is the inventor of the word electricity, which ‘he | 
‘derived from the Greek word electron, amber. . 
‘T 1672, —Ottubon Garvicke- burgomaster uf Magdeburg, in his work ° Experimenta 
“Nova Magvdeburdicn’ describes among his otler inventicns, the first electnec Machine 
|} ever made, which consisted of a Globe of Sulphur turned by a bundie, and rubbed by 
“4 a cloth pressed against it by the hank. 
|. 1704. —-Hawkwhee, coustructed 1 Machine in which a glass Cylinder, rubbed ‘by 
the dry hand, replaced Gurricke’s Sulphur globe, 
qf 1729. —_Gr ey and Weller, were the first to transmit electricity from one point - to | 
4 another, ard to distinguish bodies into couductors aud nou-conductuts. | 
1733—1745 A. D.—Dufay, shewed the identity of electrics and non-conductors, 
and of non-electrics and conductors, and was the first to discover the two kinds of } | 
electricity, dnd the fuudamental pr inciple which regulates their action, | 
1788—-1744.—-Much atiention was during this period given in Germaty. to the 
construction of electric Machiues, up to this time, notwithstanding the inv entions of f 
Gurricke and Hawkshec, the Glass tube rubbed by a piece of cloth which Gilbert first 
mtreduced was used in all experiments, Boze, professor at Wittenberg. taking the 
hint from Hawkshee’s Machine, employed a glass for' his Machine aud fir ished it 
witha prime conductor, Winkler, a protesscr at Leinsic, was the first te use a fixed. 
cushion in Machine. 
: 1746.—The Leyden Jar was discovered accidental y ab Leyden by Muschenbrook ; 
but the houor of the discovery has been cantested algo in favor of Currens, a rich bur- | 
} gess of that.town, and Kliss, cauon of the Cathedral of Cainio, in Pomerania, | 
17-47.—-Franklin, shewed the electric couditions of the Electric Jar. 7 
. — -1752..—Aud proved the ideutity of Lightning and Electricity by iis famone Kite | 
| experiment. ‘This last was performed with the same object about the same time, and |: 
quite independently by Romas of the town of Nerae, in France. | 
1760.—Frunklin made the first Lightning Conductor. 
1753-1759.—-Cauten, Wilke, and Epinug, ‘examined the rature of induction. 
1768.— Ramsden was the first to constrict a plate- machine. 
1780 —and Nairu, a two fluid Cylinder Machine, 
_4775,.—The Electrophorus wag invented by Volta, . 
1782—aid the Condevse by the same Llectricism. 
4 1787.—Coulomb, by nicans of his torsion balance jinvestigated the lawe of electiic’ | 
+ attraction, and repulsion. 


- . 1837.—Faraday, published the first of his researches on induction. 
| 1840.—Armstrong, designed his Lbydro-electric muchine. 


Lew GALV ANISM. 
Phe Seienco of Galvanism dates fr om the close of the 18th Century. : 
1780, A. D.—Galvani, in making investigations on the nervous irritability of enld. 

blooded animals, discovered by accident that the-limbs of a recently killed frog when [| 

hung up by the crural nerve on a metal support near an electric machine, contracte”d oo 

| eonvulsively at the recurrence of each spark. This he properly accounted Jur by thig . 

| -back stroke. Six ycars afterwards (1786) in experimenting on atmospheric eleotriolty | 

A With frog limbs as delicate electro-scopes, lie obtuined, also accidentally the same oen- 

1° vulsiqns by bri ‘inging the copper hook on which the nerve hung and the limb: iteelf,. 

sitnul neonaly 3 in contact with an ir on railing. The similarity of the regult. led him 
to attribute it to the same cause, viz. electricity either existing in the limb itself or 
produced in the conducting ore of metal. On consideration, he adopted: the: former 
hy pothesis, and Jooked upou the limb aa a self charged Leyden Jar, with the rerve as |. 
the bra# kneé and wire ; the interior of the muscle as the minor coating, and the. 
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1792 —Volta, discarded the account given by Galvani of his experiment; and from 
the fact that the convulsions in question took place with more energy when there were ; 
two metals in the conducting ore instead of one, nuttrionted the souree of electricity 
to the heterogeneity of the metalaemployed, He maintained that at the surface of con- 
7 tact of two different meta)s an electrie force arising from their hiteropeneity is gens- 
rated which throws them into different tensions, This doctrine forms the fundamen. 
tal principle of the contact theory cf galvanism. In reply to Volta, Galvani proved - 
incontestably that the contraction in the limbs of the frog took place when only one 
metal was employed, and even when the conducter was not of metal at all. Subse- 
quent discovery has proved Gnulvani to be partly right in attributing the canse of 
these convulsions to animal electricity, and Volta also to be partly right in attribut- 
ing them to electricity generated iu the metul ore, for both causes may be at work in 
) producing the result. 


Fabroni, a professor at Florence was the first {1792) to sugeest chemical action as 
one of the causes at work it Galvani’a experiment, oe 

Volta did not accept of Galvani's vindication, but supported his theory by several 
apparently conelnsive experiinents. In 1799, he constructed, as the crowning evidence 
of the truth of his reasouing, his pile, and with it properly begins the history of. gal- 
vanism. ‘lo Galvani is due the nerit of discovering a new manifestation of electricity, 
to Volta is dne the tnerit of displaying in it a source cf power of incaleutable impor- 
tance, and which but for hig venins, might have remained among the barret cnriosi- 
ties of science. Herce it becomes a question of some difficuity to decide to which of - 
| the two the science owes its origin whether it is to be called Galvanism or Voltaism. 
Priority of discovery las led men generally to decide in favor of Galvani. although 
Yolia has almost equal claim to have his nome attached to the science, : 


The first account of Volta’s pile reached Englend in a letter to Sir Joseph 
Banks from the inventor (1800) a few weeks afterwards, Carlisle and Nicholson decom. 
posed water with it, and afterwards several Salta. They were the firet to use plati- 
num electrodes. Davy, in the same year, traced the electricity of the Pile to chemi- 
eal action, Woltasten (1801) reiterated the same theory, and went the length of attri- 
buting even frictional electricity to chemical action. He proved likewiso the identity 
of the two electricity, and showed that, by diminishing the electrodes to mere pointa, 
the electricity of the machina could produce the sume chemieal effcets as that of the 
Pile. Jn 1802, Cruikshank improved the construction of the Pile, by disposing the 
plates horizontally in a trough instead of vertically in column, The main features of 
electrochemical decomposition were discussed by Davy in his famous Bakerian Lec: 
ture of 1806. 


In 1807, the same Philosopher obtained for the first time by galvanie agency, the 
metals Potassium, Sodium, Barium, Strontium, Calcium, and Magnesium. ot 

Delac (3809) first made dry piles of gold and silver paper, and these were altered 
and improved by Zamboni (18) 2). | 
| In 1813, Davy, diseaverud tho electrie light and Voltaic ore by means of the 
Colossal battery then placed at his disposal at the Royal Institution. : 

CErstec (1820) first observed the action of the current on the magnetic needle: 
and afew months afterwards, Ampere, discovered the law of this action, and origi- 
nated an electric theory of magnets, which has proved wonderfully fertile in practical 
resulta. 

In the game year, Schweigger invented the Galvanometer. 

In 1825, Boequerct, with the aid of hig differential Golvanometer, investigated — 
the conductibitity of metals. Kemp, in 1826, first used amalgamated zine for the 
galvanic battery. In 1827, Ohm gave a mathematical theory of the pile, rigidly. 
deduced from Volta’s fundamental principle, and in perfect keeping with experiment. 

Faraday discovered (1833.34) the definite nature of electro chemical decom- 
position, 2nd proved that electro-chemical and chemical equivalents were identical. } 
In 1886, Daniel constructed his constant Battery, Spencer in England, and Jocobi in 
Ruswia, made simultaneously (1837) the discovery of electro-metallurgy. .Grove (1839) 
constructed his nitric acid battery. Faraday (1810) proved, apparently beyond dis- 
pute the truth of the chemical theory. 

Joule (1840) discovered the law regarding the production of heat by the cnrrent.. 
In 1840, Cooper suggested the use of Carbon, and Hawkins thet of iron, for platinum 
in Grove's battery. Smeo’s battery dates also from this year. In 1843, Wheatatone, 
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4 by meana of his rheostat and resistance coils, investigated the resistances offered: rt} 
{ various conducting substances to the current. In the same year Bunsen introduced’ ty 
“his carbon battery. : an 


| The rivalry which has all along existed betwoon the avocates of the Chemical 

| and Contact theories has been highly conducive to the advancement of the science, 

each party calling in the aid of invention and discovery to support the truth of their 
statements. Among the mare distinguished Contact theorists may be mentioned, | 
Volta, Ritter, Pfuff, Biot, Delue, Ohm, and Fechner; and among the Chemical theo- | 
rista, Fabroni, Davy, Wollaston, Parrot, de La Rive, and Farnday., Davy, latterly main-} 
tained a theory of distribution and equilibrium of electricity midway between the two, 

} which numbered among its supporters Jaeger, Berzelius, Ermaun and Prechil. 


*. 





CERGUSON'S INTRODUCTION TO ELECTRICITY. 


A)l electric phenomena are studied under three heads —Statical Elec tricity, Current | 
Electricity, and Magnetism. | 


Statical Klectricity investigates the properties of Electricity which is insulated, 
| or which ig only tending to discharge. lt ig usually got by friction, and hence statical 
electricity and frictional electricity are freqnently used as synonymots. Frictional 
electricity as it ia usually studied, however, not only treats of electricity in its statical 
condition, but of electricity passing in 4 single discharze or momentary current. 


In fact, a body is never charged except by means of discharge in some part of the 
line of action. 


Statical electricity always occurs in a dual form, namely, ag positive and negative 
electricivy, the characteristic property of which ig attraction and repulsion. oe 


| When positive and negative electricity neutralise each other through’a conductor, 
the conductor shews no trace of either, but becomes possessed of entircly new proper- 
] ties, which are characteristic of electricity ix discharge or in motion, A continued 
discharge constitutes a current, Current electricity also called Dynamical electricity, 
is chiefly obtained fram chemical action (Galvaniem,) from mechanical action (Magneto 
Electricity}, and from heat (Thermo-electricity). : 


The properties of the current are manifested partly in its path, partly external to- 
tt. The current in its path po#sesses chemical, thermal, and physiological powers. 
+ Bxternal to its path, ity action ia closely allied with magnetism. . 


When the path of 4 current bas the form of x apiral, it possesses pr 
identical with those of the magnet, The distinguishing proporty of the current exter- 
nal to ita path, or of magnetism, 18 attraction and repulsion, but with conditions differ. - 
ing from these of positive and negative electricity. oe 
. Magnetiam thus appears to form a branch of current electricity. The action of 
‘| magnets on each other, however, which properly constitutes the science of magnetism, 
4 may be studied quite apart from their apparent electric con stitution. 


As the action of the earth on the magnetic needle mast be understood before cur. | 
rant airongth, cau be measured, magnetism usually forme the first step in the science 
of electricity, | 


THE ELECTRIC TELEGRAPH. 


—& Telegraph (from tele, afar, and grapho, L.write} ia an Instrument used for the 
“| purpose of carrying intelligence to a distance. ‘To telegraph, also implies.an idga of 
<J-peed. Three agents have been employed for telegraphing. Sound, light, and elec. 
‘tricity. Light and Electricity far exceed sound as an easy, rapid and certain Means of 
1) Telegraphing through long distances. Light, though extremely rapid, is by: no means 
a docile agent, it proceeda in straight lines, and will not bend arouud the globa of our 
earth, or over the inequalities on its surface. 7 


In 1794. the ‘Semaphore’ an ocular Telegraph by M, Chappe wad introduced into 
ee a wn aant «60 TE eonaisted of an upright post supporting a 


ee 


operties almost } - 








THE ELECTRIC TELEGRAPH. ° 


cross bar, in the shape of ‘the letter T. The cross bar turning on a pivot, ‘could be: 
‘+ placed at various inclinationa, and had two smaller arms attached to its extrenaltipy: 
also capable of turning upon chese, so as to form various angles with them. ‘By -ifde- 
pendent movements'of the different parts it was susceptible of being placed in one. 
hundred distinct attitudes, giving that number of different signals. Lights were used. 
at night to supply the place of the day apparatus, which was then invisible. Towers. 
had to be erected in prominent positions within sight of each other. In foggy weather 
the ‘ Semapbore’ was useless. 


a0 . 


One of the earliest attempts at signalling was introduced-into our navy, by order 
of the Duke of York (afterwards James II, by signal flags, to direct the manceuvres of 
the fleet, each flag conveying some peculiar information. 


The Telescope was usually employed to assist the eye when: the distances were 
far apart; but, even with that aid, all such Telegrapha consisting of objects ta be seen 
ata distance, depended foi their success, on the atare of the weather. 


Other mechanical processes consisted of ringing of bells, or making other signals, 
by means’ of wires, ot by air of water enclosed in tubes; but for great distances 
these were all found to be practically useless. As soon as it was known that electricity 
could be conducted along wires, it began to be regarded as a possible means of convey- 
ing information, especially whon it was ascertained by various experiments, that the. 
distance to which it might be led was apparently unlimited, provided that perfect 
insnlation of the wire cuuld be obtained. : 


in 1747, Dr. Watson exhibited electrical effects from discharged Jars, at a distance 
of two miles from the source of excitement. From that tinie down te 1823 many Ine ; 
genious and partiully successful attempts were made both in England and on the eon- 
tinent to render frictional electricity available for telegraphic purposes; and in many | 
instances, these contained the embryos of modern processes. | . 


The wires were inaulated sometimes by being suspended in the air with silk threada, | 

or by being aupported on posts of baked wood, cr were enclosed in glass tubes placed j 
in wooden troughs filled with pitch and buried in the grgund, With electricity of high [| 
intensity, goad ingulation was very difficult of attainment, but when electricity af low | 
intensity was discovered, the difficulty was in a great measure removed. By means of | 
1 the electria Agencg, the decomposition of water, or of motallic salts, waa tried for tele- | 
graphing signals, but with unsatisfactory resulta. 


« . Fi 
| In 1820 Professor Oersted discovered that the compass needle is deflected from t 
its usual direction by an electric current flowing in a course parallel to it. That im- 
portant fact formed the basis of m@#my schemes for an electric telegraph, snd among | 
others, for that of Messrs. Cooke and Wheatstone who united their inventions, and | 
subsequently committed them to the management of a Company known by ‘the name | 
of “ The Electric Telegraph Company.” an: 


In April and May 1839, the first long line of Telegraph ever constracted in any 
. | -gountry was crected by Dr. O Shanghnessy, x.v., 7.2.8, afterwaris Sit W, B. O'Shangh- | 
| -neasy, Superintendent of Telegraphs in India, in the vicinity of Calcutta, The line | 
| was 21 miles in length, embracing 7,000 feet of river cireult, The experimenis per- 
|. formad ot this line removed all reasonable doubts regardime the practicability of work- 
ing Hlactric Telecraphe through enormons distances, 6 question then, and for three 
years later, disputed by high authorities, and regarded generally with contemptnous {| 
scepticism. | Teta! 

The various forms of Electric Telegraphs now in general uae, are clectromagneatic. ' 
The signals are given by the deflection of a needle to the right or left, or by méspanian. 
connected with the armature of an electro-magnet, which sways to and ‘fro murder the 
action of the magnet and a counter spring, or between two opposite electro-magnets. 


{— Blectro-chamical telegraphs have aleo been designed, but they have never come 

‘into permanent use. Electric Telegrapha of all clagsea are of two kinds, those which 
-i-merely give passing signals to the observer or listener, and, those which permanently. 
‘fegord their siguals; the former may be oalled signalling, the. latter recording telas | 
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| The number of inventions connected with the Hlectric Telegraph is aimost endies obi; - 
“and would engross & long acries of volumes for their description. reas 


We shall here content ourselves by merely mentioning those @ present existing: 
L.on most. lines. . Se 
The forms most in nee every where at present aré Morge's Telegraph, and Cooke: 
and heatstone’s'needle Telegraph. For private and metropolitan nse, some form of: 


. Morse’s syatem can hardly be exceeded, and even as regards speed it stands equal or} - 

nearly 80, to the most rapid recorders. | no 
F, In concluding this brief notice it should he recorded that to Stunheil (in 1888) is” 
due the discovery of theM@arth’s Cirenit and the need of only one wire. He was also 
| the first to stretch wires ati insulated suppotte. ae 


ee lel 





OCEAN TELEGRAPHY. 


It is one of the astonishing achievements of our day that insulation has been ob- 
tained for wires extending many miles, under water; considering that the admission of 
gait Water into the bundle of wires, so as to form 2 eonnexion between them at any 
| ane point, howeyer minute, would destroy their action for the whole distance. | 


The extent of Submarine communication has become very great, and ig almost 
| daily increasing. | | 

Four attempts have teen made to establish telegraphie communication With 
America; the first in 1857, the second in 1858, the third in 1865, and the fourth in 


‘second, it waa laid, bnt became useless in a few weeks. On thle 27th of Iniy 1866, 
Europe was telegrap inca lly jomed to America by a table snecessfnlly laid between i 
Yalentia, on the coast of Ireland, and Newfoundland. Since which a French Atlantic 


Cable has been successfully laid. 





al 


A list of recent Submarine Telegraph Cables. 














wa Length 
Vables. | e Date. +) qai d.. 
| Knots. | 
1. Peraan Guif aon oor o+ ane 1864 1148 : 
9 Atlantic en etn aaa wee on 1865 1806 , 7 
(18. Persian Gulf _ Lee was “| 1866 140 
; 4, Atlantic : war aan .ak oon nen 1866 1852 
 g, England and Hanover ..- - ce 8 eef |= 1866 224 
6 Placentia bay and Sydney -. nas weet oe | 1867 1387 
, i | Cuba ant Florida ane tea hak * rr! 1AG7 vr ; ie 
Havannah to Keywest ts ere ie 125-4 }- 
Keywest to Punta Rassa ess + om res 119-9 Te 
8, Anglo- Mediterranean Lae on vee weet 1868 | MBP 
9g. French Atlantic aes ove - ot 186Gb wes 
Brest—St. Pierre ann sae ane aus oun 2584 - a an 
ft. -  &. Pierre--Dusbary a vs vas oo » 188 
q:' 10, British Indian + va. 1 Lee 1870 fae 
J. -§hnez—Aden cane . oe - we | 2460°66 
. AGen—Bombsy + ots ws wet wee | 182748 
ti. Falmouth and Gibralter as vee ..| 1870 nee 
Falmouth—— Lisbon sae ° eet hed TT oon R268 


Ligbon—— Gibral tar ant one eee i) heE 84600 


the Magneto-electric tial telegraph is employed. In point of simplicity and certainty, | 7 


1864. In the first and third, the cable snapped, and was partially lost; and in the _ 
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A list of recent Submarine Telegraph Cablos.——(Continued.} . 





j 


a | 


Length | 

















Cables. | | Date. laid. 
12. Gibraltar and Malta _ vss ve nee| 1870) | 110507 ¢ 
12. Marseilles, Algiers and Malta... vas .-| L870 tee 
Marseilles to Bona wee wea 7 eT ere 502 
Bona to Malta tes aes vee - vee 360 
14. Auglo-Mediterranean Duplicate see weet 187 
16. British Indian extension eee ens . ere 870 tae 
Penang —Sinvapore sas ves woe tel pee 1447°17 
Penane— Madras woe - | . - - 887 | 
16. China Telegraph. ree ee 1870 1632. 
17. British Anstralha wes 7 aes WI | aa 
Batavia and Singapore vee vans on $79 
Batavia and Port Darwin tee _ uate ras 
18. Persian Gulf... tae oe sae 1868 526 
49, Anglo-Danish - va 1868 $| 385 
20. Anglo.-Norwegian a nae ony 1869 240 
21, Mocn-Banholm see wee vee 1869 82 
22, Alandcablo = ae see es ane 1869 ot : 
23. Shetland cables eas ose eee 1869 9 
wd. North China oF Tr oe en . oor _ re 
Hong-Kong—Shanghai ote to wee 1098 
Shanghai—Posietta was tee on ane 1198 
25. Melbourne to Launceston eee ore 1869 200 


Ucn cere 


NOTES ON PRAGTICAL TELEGRAPHY- 


‘Insulators, are fixed to Telegraph poste, te prevent loss of current from the wire [ 
to the earth. | |. 


_ Tn the case of 2 or more wires on the same support, a metallic support ia prefer . 
red, to prevent “ Contact,” betevoen wires by leakage from Insulators. ve 


Barth Plate,” a plate of Copper 4 or 5 foat square placed vertically in the Rarth 
with copper wires suldered thereto and carried insulated to the Inatrument vin the 
. Battery. : 

When the extremities of a Circuit are connected to “ Earth” which is an infinitely 
large conductor, their respective tensions are diffused in all directiona without prodne- 
ing any appreciable tension in the Karth itself, so that the ciroutt will continae to flow, 


A faulty joint will hinder the passage of the current and thereby cauas greater 
 Rosistanco,”’ and a cons@quent waste of Electro motive foree to overcome. 


Ty establish Telegraph communication between two places, there must be Ista 
conduotor (wire) Insulated from the Earth. The circuit must be completed, either 
by another wire or by the earth, and Instruments placed within the circuit to receive 
gnd transmit Signals thus-— ; 


" ro * ‘ 














Insulated Wire. . 
a . 
‘Ist Station. arth. 2nd Siation.| 

Circuit. 


= Ii is better to use wire suspended on supports, thau insulated wire buried in the 
- | Rround, as thera is better insulation insured ; any accident can be more readily detecved - 
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Gutta Percha, does not deteriorate, when submerged in the Sea, in. fresh water 
‘somewhat, more especially in dry earth-—India Rubber from its cleanness, purity, 
high non-conducting power, aud low inductive capacity is admirably adapted. to 
Telegraphic purposes. It bears a temperature of 212° with impunity. * 


. . 1. . 
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Timber posts are preserved against decay and ineects by being prepared with some 
antiseptic such as creosote or sulphate of copper. The butt ends should be well roasted 
| over a slow fire, a foot below and a foot above the intended ground line should be slicht- 
ly. charred and tarred, when hot with a mixture of 4 parts gas tar (boiled with powder- 
ed quick lime, to expel the water and Ammonia) and one of Stockholm tar. ) 


__ The smailer the number of posts to tha mile, the better will be the Insulation, 
and the less the cost; but the greater the liability to accident, and the greater the 
difficulty of making repairs. 


For a Telegraph Line of 8 wires, not less than 20 supports should be need per 
mile. Fora Line of not more than 4 wires, 16 supports per mile or even fewer, are 
sufficient, | | 


Telegraph Lines crossing public roads, or Railway crossings should be at a suffi- 
cient height from the ground to admit passing traffic. The wires should be carefully 
bound to Insulators at 3 or 4 supports on each side of the road. 


The lee side of a public road or Railway is to be preferred on account of the wind’s 
- presaure on the supports. 


The supports should always be made to lean back slizhtly acainst the strain of 
onrves and should be stayed so as to oppose the strain—on straight Hnes where exposed 
to the wind, double stays, to prevent their moving either way, are required; on sharp 
curves, the strain of the wire acts as a stay in one dirrection. | | 





Timber posts should be provided with an earth wire or contact conductor It is 
important that this wire should make good earth. | 


The rmmaller the wire, the more care is needed in insulation, for an increased 
resistance in the wire virtnally adds to the length of the circuit. The thicker the 
wire used as a conductor, ihe greater is the conducting surface, : 


Wire for general use, should be soft, and capable of stretching 18 to 20 per cent, 
before breaking. For very long spans, harder wire, which does not atretch so readily 
is preferred. The soft wire should be capable of being bent at right anzles several 
times backward and forward without breaking so that jotuta may be made securely, | 


Jron expands 5431,,0f its length, or about 4,, inches per mile for every 10 de- | 


grees of heat, so that bePween winter and summer, or 32° and 62°, there will be on. 
a Hine of 20 supporta to the mile, a difference of length in each space of wire of nearly 
7th of an inch, 


Now wire shouid be strainer till it stretches, and loses its spring, before being pat - 
up on line for use, this then is technically said to be ‘ killed” 


| The number of wilds or joints in the wire for a Telegraph line should be as few as | 
‘| possible,.as they are often detective, weak places are also caused by dirt or cinder in 
the iron and by splits in the rod. | 


| Galvanizing wire, simply means coating it with zinc. The term is apt to mislead, 
it would be better to say ziucing, : 


To prevent contact when the supporig carry more than one wire. The wires are | 
kept at as preata distance apart aa possible, They should be strained to an equal 
fevel. Tho Bracket arms for the upper set of wires are sometimes made longer, than 


those below. 


_ Where the wires are exposed to smoke or the sea-air, it is recommended that they 
should be painted or tarred. Boiled Stokholm tar is said to answer well. ; 


Telegraph line wires shonld always be kept free from branches or leaves of trees, 
‘when this is not possible they aresometimes covered with tarred’tape, ae a partial insu. 


latar tn meecant lacs nf aneennt 
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| Stranded wire rusts more rapidly than actid. ‘Wire, owing to its larger etirface, dnd, | 
gives way rapidly when exposed te smoke. Steel.or the so-ealled homogeneous Inga, 38. ; 
to be preferred when ‘the span is too long for ordinary wire. 4 


Spiders webs are apt to cause inconvenience on a Hne of wires, by escapement sf} 
current from one wire to another. ospecialfy in wet weather. | 


Dirt or smoke on Insulators tonds to render the insulation less perfect, ‘They. | 
Should therefore be periodically cleaned. 
‘After a amart shower of rain the Insulation of a line} is often improved, by the : 


Slee efféct of the rain on the insulators. 
Wires on Lines near the Sea, are more lable to get rusted by the galt air. 


‘Barth currenta or deflectiona sometimes steady, at other times changing ‘fronr 
positive to negative very rapidity, occasionally appear in ‘the wires. ‘They.seem to be: 
+-eaused by currents flowing from one part of “the ‘earth to another, which enter the 
j wires by one of their earth connections, and leave them by another. 


the direction of such currents is not determined by the actual course of the witea, i 

but by that of a straight line drawn from one extremity, or earth plate tg the other,. 
modified by leakage to earth from bad insulation or faults. These currents gare abnogt { 
always passing; but it is only occasionally, during what are called Ala gretic Storms,” | 
that they are sufficiently powerful, fo aifect the Telegraph. 


















When cogmunication is stopped by these currents, it is possible when the ¢ 
do not vary rapidly from -} to —to restore it by the use of a magnet, but this methoats 
seldom. satisfactory. Whore there are twe wires both may be disconnected frem. earth | 
entirely, and used.as a inetallic cirenit or loop without earth. This succeeds perfect. { 
ly when both are well insulated, but any cause which brings them into connection with 
the earth, permits the Earth’s current to flow through them. : 


These Earth Currents must not be confounded with the Earth Battery current set’ { 
up between two dissimilar earth plates, or with the current which sometimes ig set ap | 
| when the conductor of a Cable or buried wire is in contact with earth at a fault. | a 


~ Telegraphic apparatus to transmit signals may be divided into Needle Instruments, | 
Printing Instruments, and Acoustic Instrumenis. 


In Bright’ s Bell Instruments the signals of the needle instrument ¢ are represented 
by th® sound of two Bells varying in tone, Placed on either side the clerk's desk, two } 
fipger keys are used, one for -+ the other for——- currents, and the line current acts. | 
upon relays which close the local circuits in which the Bells are placed. ees ie 


. The needle Instrument is simply a vertical galvanometer,gwith a Key © or * apparatus’ : 
for placing a Battery in Circuit, and for reversing tho’ current. , 


The connections of a Morse instrument. (Receiving). The current enters from: 
the Line, through the coil B. to Y. and S. of the switch, to stad 1, through the Pecks ta 
}-8tud 2; to 1 of commutator {the switch being to the right side) to8; to2 of relay, 
{ through its coils to 1 to 2 of commutator, to 4to “ Earth” and back, The Relay tongue: 

| being | in contact with the platinum serew, closes the cirenit of the Local Current, . 
‘commencing frum C. to A. through the Armature coils to B., to A. of Relay, through. 
‘t ita tongue to Z. of Local Current. The Local Current traverses the coils of the “und 
_ture Magnet, and gencrates Magnetism in the cores, the printing armature (om soun 2 


is then attracted down. 


' + 








Wheatatone’ 8 Alphabetical Diai Telegraph is exionsively’t used in the mot 
} elsewhere both for public and private establishments, It consists of twe ete parte; 

' viz., the * Commutator” for sending the message, and the “ Indicator’* For ecelving, 
. the same, &c. 7 
fo Wheatstone’ 8 antomatio system ia worked thus. Long strips of pancr are. porfob: i 

-Tated by a Machine, with apertures grouped to represent letters of the alphabet. A strip! i 
£ thus’ prepared is placed i in an Instrument associated with a source of Electric power, tr 
thivh on‘being set in miotion moves it along, and causes it to act on two pins, in augh 
wanner that when one is elevated, the current is transmitted to the Telegraphic ole: ; . 








, "direction. The elevation and depression of these pins are governed by the apettire 


| cuit, and this oan only be attained, when every connection or joint is well seldered. 


+ ef the reflecting galvanometer placed in circuit, because the greater the leakage the 























and intervening intervale. These currents following each other indifferently fn t 


The Telegraph is worked by current-or Dynamical Electricity. 


| Voltaic or Galvanic Electricity is produced by Chemical action on metals immersed 
4 in & ligaid which acts more upon one, than upon the other. 


A current would not be produced by using two plates of the same metal attnckud 
| equally by the.acid, because an equal tension being acquired by each, and there being 
no difference in tension, there would be ne tendency towards a transfer of Electricity. 


The ‘ Britannia’ joint is made by slightly bending up the ends of the two wires, 


‘| laying them side ‘by side, binding them tightly together with No, 16 wire, and well 
soldering the whete. 


No joint however clean and firm, can be depended-on if made by mere covtact or: 


rent will increase this tendency, a twisted joint ie apt to break from the harding of the 
wire in twisting. The Britannia joint is considered the strongest and best. 


Soldering.-There is nothing more important than the perfect continuity of a Cir. 


In “ terminating” a wire, it should never be twiated, or it will break. It must be 
lapped ance round the Insulator, the end then brought round, bound to the wire and 
soldered as & Britannia joint. - 


} 


GENERAL LAWS OF THE BATTERY. 


Ist. The Electro motive , force of a Voltais carrent yaries with the number of the 
Elements and with the nature of the Metals and liquids which constitute each Element, 
{ but it is in no degree dependent on the dimensions of any of their parts. 


i Qnd. The Resistance of each Element is directly proportional to the distance of 
the plates from each other m the liquid, and to the specific resistance of the liquid, 
and i¢ ‘algo inversely proportional to the surface of the plates in contact with the liquid. 


Srd. The Resistance of the connecting wire of the Circuit is directly proportional 
to its length and to ite specific resistance, and inversely proportional to its Section 
ve Ohm's Law. 32 


i 


SIEMEN’S BROTHER'S TELEGRAPH WORKS AT WOOLWICH. 


+: and other operations, are carried on. The works are on the South bank of the Thames, 

and they cover about four acres of ground. The number of men employed varies con- 
siderably, according to the amount of Cable work gomg on; the permanent staff num- 
bers about 300 men, but when there is a great press of business, sometimes ag many 
as 1000 men are employed, 


* * a * 


+ 


. 7 ‘& 


- These cireamatancea, the worse the inenlation the greater is the deflection of the needle - 


more freely doea the current fiow. 


‘The induction test is performed by applying the zinc end of 4 Daniel's battery of 
10 eella to one end of the conducting wire for one minute, and then narmittine tha 


SIEMEN’s BROTHER'S TELEGRAPH works at WOOLWICH, . 67 


_ L@pposite directions act upon a writing insttument at a distant station, and produce correa- | 
ponding marks on a dfip of paper moved by Mechanism. The advantages of tke auto- 
_| matic over the voluntary system are very great. 


twisting, for the metals will rust or oxidise sooner or later and the passage af the cur. | 


_ * The Mesars. Siemen’s have some large works at Charlton near Woolwich, where the | 
covering and testing of Telegraph Cables, the construction of Telegraphic implements, | 


7 


Each Cable ia tested for insulation by means of 100 cella of Daniell’s battery, . 
| charged with Sulphate of Copper and weak Sulphate of Zinc; but no free acid. . 


} ‘The Zine end of the battery is applied to the Cable, and the copper end to ‘the 
| etrth: the other etd of the Cable is free, and not in contact with the earth. Under’. 
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_ The deflection thus produced is then compared with the deflection from a condenser 
of ktiown capacity, which has also been charged by means of the same battary and for | 
the same time. The greater the induction the greater the discharge, and the legs the: 
induction tha better the cable. The results of all teats excapt the induction teat, vary | 

| with the temperatare, ao allowances are mado for differences of temperature by caien. 

| lation, 75 deg. Fahrinheit being the standard. Another test is made to determine the 

| eléctrical resistance of the copper wire, and this is done by means of Wheatstone’a } 


Diagram. | 





A FEW HINTS ON ELECTRIC SCIENCE. 
(By §. T. Presron.) : 


It is my intention in this paper to touch on a few points of practical and general. 
interest connected with the above subject. In no English elementary work on elec... 
tricity have J observed that the useful law of Ohm has been treated with that attention | 
which its importance merits. This law throws a clear light on all importants pointa |. 
affecting the practical use of Voltaic batteries, and much confusion exists on this subs . 
ject in those works where its applicatiot has been ignored. I shall therefore endea:'4. 
vour to explain and illustrate this law in auch a manner ag to he intelligible to all whe 

} follow the exposition given. In the first placo it is necessary that the following state. | 

ment of the law should be clearly understood. The strength of a Voltaic current, a9 

1 measured by the amount of deflection of the magnetic needle, or by its power 

| to effect chemical action, is proportional to the electro-motiye force or tension of 

| the electricity forming that current, or, which is the same thing, to the tension or-ac. { 

| cumulation of elcctricity at the poles of the battery when insulated—4. e., not closed by. 

@ conductor. The strength of the current must also obvionsly ho effected by the resis. 
tance if has to encounter in its passage, and it is inversely proportional to that reafas | 
tance. . 

Such is Professor Ohm's law simply stated, which was evolved by him merely T 
| from theoretic considerations, and without recourse to-experiment. The truth of it has | 
| since been thoroughly established by experimental] investigation, The resistance of 4 {. 
| Voltaic clement or cell is made uy, first, of the internal resistance of the liquid depend: {| 

{ Ing on its conducting power and the sectional area of it traversed by the enrrent ; 

| aecondly, of the resistance of the external cireuit—i. ¢., conducting wires, &. We shall 

i now proceed to examine some facts of importance deduced from this law. It can be. 

{ éxprogsed algobraically in a very simple manner. on 

; Taking first the case of a single cell, and putting e for electromotive force, R for + 

| internal resistance, andr for external resistance, we have for strength of current, | 


§ == _*_, 

R-+r 7 4 
| We will now examine what effect on the current is produced by the additioh of & 
| eella arranged in one row. Supposing the total number of the celle to be expressed by; 
| the symbol x, The circuit having remained unchanged, the external resistance will 
| continue constant, the internal resistance, however, will evidently be » times ag great.; | 

alae, the electro-motive force of one cell bemg ¢, that of » cells will be % e. rn 





The influence which the increase in number of cells arranged in one row has on. 
the current will, as the formula shows, depend very much on the ext slates: of | 
1 the cirouit +. . _ | ae . 

To show the matter in a clear light, we will investigate the two } me tips, 

oe ‘Supposing the circuit to consist of a short and thick copper } ire, Whose: re 
1 may, therefore, be neglected, compared with the intornal resistance’or oh # all: - 
q--- We have then for the strength ef the current in this conse, ueglewting the symbols, } 


nr ¢ € 4% 





For the strength of current in this case we have, § = 


‘ * 


a 








ae ; ar Re Ce, 
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APES <0-the same value as that given above for the etroneth. of gurrent riven by a afaieee: 
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showa that the internal resistance having, by the addition of cellg, been auginbiited 
exactly in the same proportion, there is therefore no increas im the strongih wri ‘ bat shou 
Several important results follow from this. The current obtainable from any number 
of cella arranged in one row can never exceed that obtained from’a single cell, whon 
_ the resistance of the circuit is small. If, therefore, it is our intention to obtain & strong 
current in such & cirouit, nothing can be gained by adding cells arranged in one row. .- 
*Vo will now consider the second extreme case. Supposing the resistance of the 
‘cirenit to bs so gteat in comparison with the internal resistance of the battery, that the 
latter may be neglected, striking out » R, the formula becomes, S= 2°, Or, with a 
a 
circuit of great resistance, the strength of the current moreases very nearly propor- 
{ tionally to the number of elements added. Jn such cases, therefore, thia is the proper 
| arrangement of the cells. It will now be of interest to observe the effect produced by 
‘} inereasing the sige of each cell; or, which is the same thing, placing the cells side by 
| side, i.¢, with positive poles coupled together, as well as negative. The strength of 


| gurrent afforded by one cell was shown above to be, 8 = z i * 
The increase of surface of the battery is the augmentation of the sectional area of | 


the fluid traversed by the current; and the internal resistance is therefore diminished 
| in the same rato. 





we If x cells be thus coupled, the resistance will be = , that of each cell being ex- 


pressed by R. 
In this ease, the strength of the current will therefore be, 





e n € 
S=R” RE ar: 
—-+r 
Th 
Taking again the extreme case, where the external resistance made up of & short 


. ne 

thick wire may be neglected, and striking out # 7, the formula becomes B= a 

Thet is, when the resistance of the circuit is small, the current is augmented propur. 

‘tionally to the size of the cell, or to the number of cells combined in the manner de- 

scribed. | 

: In the above description the terms “quantity arrangement” and “intensity aré 
rangement” have been purposely avoided. The terms were invented previous to the 


| introduction of Ohm's law, an acquaintance with which clearly shows the causes of the | . 
| variation in the strength of the current in the different arrangements of the cells. j. 


These terms are therefore better avoided, as tending to mislead. : 


We have so far observed that, in dealing with a circuit of considerable resistance, 
| the cells should be arranged in one row, and vice versa ; and we shall now proceed to 
| -ghow for those who are interested in the subject, what particular arrangement should 
| Be seleeted in order that the maximum effect may be obtained in any case. Having a 
given number of celis to dispose of, and a circuit of given resistance, the rule is to ar- 
range the cells in such a manner as te make the internal resistance of the battery 
equal to that of the circuit. | 


I shall attempt to make the algebraic proof as clear as possible.* , 

. As an illustration of the manner in which the various arrangements of the cells. 

“4 affect the internal resistance, we will take a particular case. cn | 

4°" Supposing there are twelve disposable cells, and putting the resistance of eath cell 

| at unity ; then for the arrangement in one row, the resistance will be 12. It will. now 
id Gbserved that if the cells be arranged in two rows of 6, the sectional area of each 

cell being doubled, and the length of the battery being reduced to one-half, the resist» 


ance will-consequently amount to } of that in the first case, or, 5 ; that ie, if the 


4 : . “ . 
A int . . ‘aos . * 
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nated that if the battery bé made half theleugth,-thers ara two rows svailabla,; and { | 
similarly for any other possible combination. The electro-motive force also varying |. 
aa the number of cells arranged in line, would be halved in the case of two s of six. | - 


After thia preliminary illustration we will proceed ta the proof. | 


Suppose a battery arranged in such a manner that the internal resistanco is equal | 
f to the reaistahce of the given circuit r, and calling the electro-motive force of} the 
arrangement ¢. The strength of the current will be, according to Ohm’s law, 


gf. — 2% 

. ror 2r ; | ; 

- Tf now the battery be made ¢ times shorter, the electro-motive force will be | 
“A , and the resistance, as before explained, “5 and without changing the resisgance of} 





the circuit the expression for the strength of current will now be, 
. e . 


It is now our business to show that the value of the strength of current represent- 
ed by thie last expression, in which case the arrangement of the cells has been altered, | 
ie leas than that obtained from the first formula, where the resistance of the battery 
was made equal to that of the circuit. : 


. . I , 
Tt will be oLaerved that the value of the expression (2 -. = J whatever values be 


‘assigned to 2, must be greater than 2. Unity is of course excepted, which would re- | 
present no change in the arrangement of the cells. The valne of S. in the second ¢ase 
is therefore diminished by any alteration in the arrangement of the cells, In order 
therefore to obtain the maximum of effect, the first arrangement is the correct one. | 
From the above consideration it can be deduced that the strength of an electric ourrent . 
in any circuit varies as the square root of the number of sells employad. 





To take an illustration ; if four cella are used, and the number of cella be doubled, |. 
the electro-motive force will be augmented im the same ratio, but the internal reniat.. |. 
ance will aleo be increased. In order then that the electro-motive force due to eight ||: 
cells may exercise its full effect in doubling the force of the current, it is necessary | — 
that the resistance should not be increased; it will therefore he necessary to double | 
the area of the liquid traversed by the current by adding another row of eight cells, | _ 
or sixteen in all, Thia proves the rule stated above. For the present bring this | 
subject to-a conciugion.. | a 





ELECTRIGITY: ITS THEORY, SOURGES, AND: APPLICATIONS. 
| By J. T. SPRAGUE. 


We may conveniently sum up the principles of measurement in Fleming Jenkin’s 
words :-—“ A battery or other rheomotor of unit electro-molive force, will generate a 
current of unit strength in a circuit of unit resistance, and in. the unit of fime will 
convey @ unit quantity of electricity through this cirgnit,. doing in the same time a 
| unit of work or its equivalent. These relations leave f absolute magnitudé of the 
series of standards undetermined. Weber has proposed {0 fix the series in various ways, 
-| butéthe most convenient, where measurements have to be made by observations con- 
4 ducted by the aid of magneta, is probably that in which the series is fixed by the defi- 
“| nition of the unit current, as that current the unit length of which at a unit distance |’ 
AL. a unit force on the unit magnetic polo. The: definition of the unit magnetig. 
Tate by Gauas and Weber, in its turn, depends solely on the unita of mass, time, aud 


To 
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1. This is the base adopted, and we have now to study the units developed from: it. 
| The names given to the units are derived on the suggestion of Mr.. Latimer Clark from. 
those of the most distinguished electriviana, : ee 


Electro-motive Force and Tension Les Le ... the Folt, 
Static Quantity... a a was te ... the Farad. 

' BKesistantce ... a bes Le _ .. the Ohm, 

# Quantity er Current a ves ve Ls ... the Veber. 


KLECTRO-MOTIVE Forcr.—Force or energy is the generic term of all the actions 
we are acquainted with, and modern science regards it as motiga in some form when 
| active, as the tendency to motion when in: the latent or potential condition. We call it 
- Work, as related to masses of matter. 

AFFINIT@, in the chemical relations of atoms of matter. 


CoHESION, in the relations of molecules of the same body. 





ADHESION or friction, a8 related to the superficial molecules of different bodies. 
Heat, ag related to the atoms and molecules of matter each moving independently 
among ite neighbours. — : 


KLEcrRictY, when connected with a complete circle of polarized moleeules,. this 
being the easentia] condition of electrical action. 


Electro-motive force, then, is any action or power which tends to. prednce thia 
polarized connected circle of molecules, and its degree is measured by the amount of 
‘tension or strain 1é can produce on such a circle. | 


Friction develops electro-mofive force through the adhesion between superficial { 
molecules in contact. 


Chemical affinity by its efforts to break up the molecules acting on each other. : 


; Mechanical motion produces it by exertion againat the action of molecules; But ii 
al] produce it only if the required conditions are present, otherwise they produce | 
heat,, &o. | | 


Tae Vorr.—This unit is simply a measure, but there existe no standard of it, and 
‘it is therefore purely a matter of calculation, being the hypothetical fores. tiseded to | 





fulfil the conditions laid down in par, 187. It ia 105 or 100,000 absolute unite: Tks | 


nearest practical representation is the Dantell’s cell in perfect order; the force of thia 
| celf is, according to the best authorities, 1:079, that is, the unit electro-motive forse 

is ‘9268 of a Daniell’s cell. As the force exerted in a thermo-electric battery ia con- 
| stant for given ranges of temperatures, the standard volt might be obtained by ascer- ° 
tainting the number of alternationa of two metals, copper and iron for instance, the 
{ Junctions of which alternately at the freezing and the boiling points of water furniahed 
the exact force; but as the Daniell’s cell ia a convenient and practical electro-moter, |. 
always at hand and easy to experiment with, it is probably the most convenient stand- 
ard, subject only to correction by the above figures.. A table, to be hereafter piven, of 
the forces of the various other batteries in gommon use will enable calculations to be |. 
made of the forces of any combination. : _ 


TENSION, OR PoTENTIAL.—-This ia very commonly regarded as the same thing as.[ 
-electro.motive force, but really it is ita firat action; although the two are always equal - 
they are differently localized, the force lies only at the point of original action, the | 
tension is distributed over the whole circuit. We may compare it to a strained spring: 
in which is stored up in a state of tension the force which strained it, and which thas. 
remains quiescent but potential, capable of producing effects equivalent to ita genernt. ; 
4 ing force. Ft is thus a purely static condition, and can never rise beyond the:depree | 
equal to the resistance of the cirenit, and’ even when producing current the differenve 1 
" of tension which generates the current will be proportioned to the resistance between 
any two points. It resembles the force stored up in an elevated reservior of water; as'| 
goon as the pressure rises beyond the weakest point of its containing boundary, rnpture ; 
occurs, and the force or water passes away in a gentle current or a violent rash accord. | 
ing to the degree to which the resistance has yielded. Hence tension never manifests | 
thant nae on ll ¢he offanta of what jie oalled etadic electecitd sre affecta af lenkace. oar 
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it _SEROTRICITY: ITS THEORY, SoUROM®, “Ap ‘APRLIC 
fore alao alters the tension. The reagon of the encrmons fension of frictional off siaiip. 
slectricity is that it ig developed against high registance, the circuit heing almost entire, | 
ly composed of dielectrics or non-conductors, substances of high specific resistatiog, oo 

The volt is the unit of tension aso. | es 




















Quanrivy,—Tar FaRap.—There is a considerable amount of difference among au. 
thorities ax to this unit, only, however, ag to 4 difference of a million times ; it will 
{ probably be ultimately settled on the, basis ef the docttine in section 187. Clark 
defines it as « that quantity of electricity which with an electro-motive force of one 
1 volt would dow through a resistance of one megohm in one second.” This is not in 
j cordance with the principle, but really deseribes one-millionth of the fue unit, or 
what Varley calls the microfarad, ot 


a « 

Although the farad is thus deseribed as flowing, it really is a static unit; it meang 

the amount of charge a condenser is capable of, and its most COMMON USB Ty AS BR’ meg. 

surement of the static charge which each wave of electricity imparta to a cable before 
it makes iteelf manifest at the dtatant end. ‘ 


CURRENT,—T'Hy VEBER.—-This obviously shonld he the same thing as the Dhit-of . 
static quantity ; it is furnished by the fundamental principles (par. 187) in 4ccordancge - 


with Ohm’s lawa, Thus ( — B the current ig Proportionate to the electro-motiye. 


‘forte divided by the resistance ; substituting units, therefore, this gives — 1, or by 
the actual values in absolute units, welt — Taube oes = Veber ‘DOI, or one-thon- 


, . 1 a 
fandth of an absolute unit ; but Clark calls the unit of current the "T00,000;606 of the 
absolute unit, 


: An idea of what the real value of this unit is may be derived from the statement 
that it decomposes per second ‘0092 grammes of water, producing 147-9 cubic centime. 
tres of mized gases at standard temperature And pressure, or dissolves -Og2 grammes | 
of zine. The gramme being 15-434 grains, these figures, which do not however quite 
agree, make the unit equal to ‘O16 of the chemical equivalent unit used in these papers 
or, in other words, this chemical unit ig equivalent to 66°6 of the B. 4. units of cyr. 


REs1srance.— ‘Tare OHM.—Here, at all events, we have Fomething. really definite, 
for of this alone is there a fixed value ascertained and standard measures jemzad. tt ta f 
equal to ten million absolute units, Resistance ie ao important an item of electrical fF 
Science that it deserves full explanation, + ig whatever opposes that act of polarizg. | - 
tion and discharge along a chain of molecuies which constitutes the electric current, |. 
and every substance has its specific resistance ; this meang that each ‘such substance ¢ 
| aires a definite exertion of foree ta get up the state of Polarization and effect dig. i me 
itge. When this resistance is very great, the substance ia a non-conductor or dial oge f 
tric, such pa ®utte-percha. In chemical compounds, or “electrolytes,” it is Axachlyf: 
| Proportioned to the heat the components give off in Bniting, and so the same quantitigg Po 
of varioue substances require more and more force to overcome them—or, in g¢ ‘ 2 
words, their resistance rises in proportion to what is commonly called the chemifogt  . 
afinity which holds thom together, In metallic wires each also bas its speditte resist. 
ance for given lengthy, These various actions will requird full elucidation ander the | 
diferent heads. At present it is only. necessary to say that, let the actual caysc or | 
source of resistance be what it may, all may be expressed by any one, and the most | ° 


Convenient is the measure of length of a wire of known resistance, Hence arose gf 


PesPAwe based on mercury, 3 metal easily obtained pure; it ig one metre eye eee b 
a! oe _ a | rr eh 2 ee -Liw a -_ +. 7 









ELECTRICITY : 


T. ley’s unit. ia also commonly used ;, it is a mile in length of No. 16 copper wire, buf thir is: 
“@ very uncertain messure. Wheatstone used & copper wire, 1ft. of which weighed 100 
grains. The standard B.A. units er ohms are made of an alloy of platinum gqnd silver, 
| which changes its resistance very little with change of temporature, and, for the same | 
{ reason, resistance coils should be made of German-silver wire. A standard unit-once 
| ohidined, copies of it can be made by comparison, without reference to actual length 
and size of wire, and any required resistance is obtained by multiplication ; but practt- 
-| oally we muet have an actual standard unit to start from, and it cannot be too strongly 
. | impressed upon any one wishing to really understand electricity, that he should obtain 
his measurements in this actual definite standard and prepare such instruments as wil} 
< | be hereafter doseribcd. | , 
-_ The ohm is equal to 10456 of Siemen’s units. 

Siemen’s unit is equal to ‘9564 of the ohm. 


Varley’a unit is equal to abont Zo ohms—that is to say, the ohm is about 211 ft. of | 
ordinary good No. 16 copper wire. : 
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| | 
- TI append here, as furnishing a comprehensive view of the various units, 4 table | 
recently published by Mr. Varley in the Electric Teiegraph Renew. 
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. oy 1,000,006 units nn 
. Unit’s [Value in B.l “2° 0°?" >, 1,060,000 
Subject. name. M. units. and value m E. M. units and value in! 
anita, i ; E M “ 
. ML. units, 
Resistance......ccceee Ohm......[ 107° ...| Megohm == 1014.. | 
., | Oapagity 0.0.0... vecteeeee PFarad.....[ rT. a, Microfarad 10°33 
| Potential. ...............806 Volt.........) 108  .., | : 
| Quantity ....0.... cee Veber.,....) 102...) 0 wu, Microveber 108 
Vober = 22% — 108 __. 10~-* 
reer = Ohm 107 
: —_ Vole — 105 
Microfarad = Megohm —_— 1073 == 108 
| Veber 10-2 
rAd —_——— + 7 
Parad = oy = ios 107 


Microveber 10~8 
Microfarad Voli 103 10-— 


Tho microfarad here represents what is usually called the farad. 


_° For. the sake of those who may not understand these formule it may be well to 

say that the small figures moan the several “powers,” or repeated multiplication by. 
the main figure, thia being here 10, it may be shortly said that the expressions mean 1 
followed by ag many Os as the small figure shows. Thus 10? means 10,000,000 (ten 
“tmillion); tha negative sign places the 0a before the 1+, thug 10—% is ‘001 (one thou. 
Bandth). : | . ag 
 Wheatstone’s Bridge-—Before describing the various forms of resistance immtm: 
“nents and the proporties of wires, I will give the description of this, the most. perféct 
od convenicnt instrument for measuring resistances, and so comparing : l, 
“batteries, &c. It is based on the fundamental law of electric conduction, that the cur- 
: Fant. will distribute itself through every path open to it in proportion t¢ the resistances. 
| This principle is utilized in the instrument by presenting two distinct patha for one 
‘ eurrent, cach path being under control, In one is included the resigtance to be mea- 
-gured—in the other, known resistances, which are varied until they are equal to and 
| therefore balance the one to be measured. Fig. 54 is an oblong board, fitted with binding 
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acrews P N, and 1 to 10, the wires belonging to which furnish the two paths between 
P and N, which are connected to the battery, which, if a resistance is to be measured, 
-must be a constant one, Daniell’s being the best. Gis a galvandéMmeter, which should }, 
be very delicate, but not of great: resistance, and should therefore be made of net very 
| fine wire and fitted with an aatatic needle, with very little directive power, aa it ia not. 

intended te measure, but only to indicate the passage of a current ; such an instrament 
as described at page 2 will he suitable. Its terminals are connected to 6 and 6, and 
therefore it unites the two circuits. If there is the slightest difference in the resist- 1- 
ance of these two, part of the current passes through the galvanometer to the one 
whose resistance ia least. Between land 3, 2 and 4,7 and 9,8 and 10, are epeninga, 
a, 6, ¢, a, the other counections being made with stout wire, soldered to the screws as 
shown, but underneath. If these openings are closed by wires exactly alike, G will 
not be disturbed when battery contact is made, which, as many triala may be needed, 
is best done by & commutator, as shown at DI. In asing the instaument the resistance to 
be measured is connected to 1 and 2, as R: while the resistance coila C are connected 
to 2 and 4, and altered till G shows no action. The other openings are subordinate, 
and. might be dispensed with, as they ate generally closed by simple wires, but they 
add greatly to convenience, various resistances may be interposed in them, and the 
sum or differences will give the required resistance. Of course care must be taken. 
‘that any extraneous resistances, such as connecting wires, are exactly alike on both 

sides. 





It is important to nbserve that not only must the total resistance of each path be 
alike, but it must also be evenly arranged, thoge in the openings a, > equal, and those |. 
in ¢, d equal to each other, for if those in a, d were alike, and also those in b, ¢, unless | 
all were equal the greater part of the current would choose the path of least resistance 
and cross the galvanometer although the two sides of the balance would be equal, It 
should also be observed that the amailer the resistance of the galvanometer in propor- 
tion to that of the circuits the better, and therefore the openings ¢, d should be closed, 
| not by stout wires, but by resistances much greater that that of the galvanometer. 


THE POST OFFICE AND THE TELEGRAPHS. 


Now that the Post-office has fairly: settled down into working order with the tele: '[- 
graph system, and is rapidly extending the wires throughout the length and breadth. 
of the land, it may not be amiss if we endeavour to give an explanation, for the 
benefit of some of our readers, of the mechanism of the various instrumenta empléyed | 
by the Post-office in this increasingly-important branch of the public service. . * | 


The telegraph instruments employed by the Post-office are of six kinds, viz., the j. 
Bingle needle, the bell, Hughes’s type-printing, the Morse printing, Wheatstone’s A B }: 
C, and Wheatatone’a automatic. The A B C instriment ia used principally in con: | 
nection with private wires ; the type-printing and automatic instruments are / 
employed only in first-clasa offices ; whilst the single needle, the Morse, sand.} 
the bell are those in general use. There are, at present, two kinds of single needle | 
instruments, one with a handle and the other with two keys, somiewhat resembling 7- 
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THE POST OFFICE AND THE TELEGRASHS. | oo 75 

oe 
} former, and remain the only single-needle instrument im use. The two keys are termed 
| the right and left, and the alphabot is read by causing the upper point of the needle 
tf incline in one direction or the other as cither of the keys is depressed. Thus for 
the letter A an inclination is given to the needle towards the left, and then one towards 
the right, represented on paper thus V. For the letter E one inclination to the left ia 
made, and for T one to the right; whilst Lis represented by two inclinations to the |. 
left, and M by two to the right. The other letters are obtained by a variation of the 
| number and position of the inclinations to the right and left. The punctuation marks 
ar&designated by a multiplication or a combination of the signs used for some of the 
letters, as are also the signals between the communicating offices. Thus the “ period’? 
is represented by three Is, the comma by three As; and the intimation that the mes. 
sage is understood, which should be given after each word, 18 conveyed by the sign for 
the letter T, whilst the contrary is impled by the sign for EB. Until recently the 
| only instrument in gener#] use was the double-needle, in which the letters of the 

, alphabet were divided between two discs, aud the nomber of inclinations imparted 
to the needle on one or other of the dials spelt out-the message; bnt although this 
. | was undoubtedly the. most rapid of the needle instruments, and was employed in 

{| transmitting speeches from tho Threne and- parliamentary debates, it is not used in 

the Post-office system, and, on principles of economy and accuracy, the single-needle 
will doubtless soon supersede it everywhere. 








The bell instrument ig probably the most rapid of non-automatic telegraphs, but 
ig of course not well suited for offices where a number of mstruments are in use at the 
game time and in the same room. It consists of two bells of different pitch, known as 
the right and left bell, as the message is spelt out by the number and variation of the 
strokes on either or both bells. ‘Thus A is designated by one stroke on the Jeft and one 
on the right bell; E by one on the left; T one on the right; whilst J is represented by 
two strokes on tha left, and M by two on the right bell. 


In the Morse printing instrument the message is conveyed by a series of dots and 
dashes, which, by a variation of arrangement, are mate to designate the whole of the 
letters of the alphabet. These dots and dashes are impressed in a continuous line on a 
narrow slip of paper, and are read of and transcribed by the receiving clerk. By this 
means a record of a telegram ia kept in the exact state in which it was sent. The 
signals are produced by the action of an electro-magnet, which attracts an armature 
carrying a lever. At one end of this lever is a point or “style” which impresses on a 
strip of paper, moved by the agengy of clockwork, the “dots and dashes” that 
spell out the mossage. The signals are forwarded by depressing the end of a | 
brass lever, either momentarily to produce a “dot,” or for a space of time suif- 
cient to produce a “cash.” By this means a succession of currents are sent along 
the line, and the dota and dashes are impressed on tMe paper at the receiving station, 
jn exact coincidence with the length of time the lever-key at the sending station was |, 
depresaod. Thus the letter A is represented by ---; E by -; T by -——; whilst I is 
designated by” -, and M by ——. It will be observed by the attentive reader that, 
although the messagg~is conveyed in these three methods by the employment of differ- 

_ent signs, the alphabet is the same for each instrument. Thus, with the needle instru- 
ment, A is represented by one inclination to the Ieft and one to the right; with the 
bells, it is represented by one blow on the left and one on the right; and with the 
Morse, by a dot and dash ; whilst is signalled by two inclinations to the left, two 
strokes on the left bell, or two dots on the strip of paper. This arrangement runs 
throughout the whole alphabet, the dots and dashes of the Morse corresponding to the 
strokes on the left ér right bell, and to the inclinations of the needle to the left or 
right. 


But perhaps the most ingenious, as it undoubtedly is the most valuable, of all 
| inventions for sending messages by the telegraph is Hnghes’s type-printing instrno- 
| ment, an illustration of part of which is here piven. It consists of a train of wheels 

driven by a weight, the speed being governed by a vibrating rod, the free end of which 
ig attached to a crank on a fly-wheel, so that its are of vibration can increase or di- 
minish according to the amount of force employed. By this means the instrument can 
anle wan of the anead norwmitted hy the vibrationa of the rod: and be mavine «a slitdineg 
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aynchronons, or so near that the difference will not exceed 1-30,000th of a second in’ 


minute. The type-wheel contains 64 different characters, which by a simple cox: f 
trivance are acted upon by 28 keys; this result being obtained by arranging the letterg } 
and figures in two series, and by meand of a lever causing the type-wheel to present 
one or the other at will. The type-wheel, which revolves continuously, carrieg by | 


means of bevel wheela a contact-making arm, which travels aronnd the disc of pins 


geted upon by the finger-keys. When a key is pressed down the corresponding pin in |. 
the dise comes into contact with the revolving arm, and the current is thus tranemitted, 


passing in its course through the magnet, and detaching the armature, which tifus 
comes into contact with a detent. This detent locks a shaft to the train in motion,- 


end when it is released a cam raises the paper aghinst the type-wheel, where it is im. 
pressed with the required letter. The current acts ina similar way at the receiving: | 


station, by detaching the armature, thus permitting the printing shaft te make one 
revolution and totake the impression of the letter from the type-wheel, which is 
brought into a similar position to thatat the sending station by means of # detent, 


which only permits the wheel to start when in unison with that of the sending machine, 


A feature of great importance isthe arrangement by which a maximum effect 
is obtained from the electro-magnet. In this instrument the armature is held 


| constantly against the cores of the magnet, whilst an adjustable spring tends con- 
stantly to draw it away. When a key is touched, the magnetism by which the arma. 


ture is held ia neutralized, and the spring exerta ‘ita full power. The armature then. 
rises and strikes againat the detent, thus unlocking the printing shaft, which shaft, by 


means of a cam, replaces the armature in its original position, at the same time tak. | 


ing the impression of the letter. The speed of this instrument is about 200 letters a 
minute, and ita great value, particularly for long submarine lines, ia apparent, from 
the fact of one wave only being required for each letter, and from the simplicity and 
sensitiveness of the electrical arrangements. The patent rights have been purchased 
by the Governments of France and Italy for their respective territories ; the American 


Telegraph Company have the right to use it in America, and the aole right for the - 


| United Kingdom is now vested in the Postmaster-General. 


We have left ourselves but little space to speak of the other instruments in use at 
the Post-office; it must be sufficient, therefore, to say that Wheatstone’s automatic 


system consists of a perforator, which punches holes in a strip of paper; a transmit. 
ting apperatua, into which the perforated slip is inserted, and the current sent “by 


means of needies which penetrate the orifices in the paper; the recording or printing 


apparatus, which, by means of pens supplied with ink, mark the strip of paper at the | 
receiving siation with ‘‘ dots and dashea;’’ and the translator, by the operation of || | 
which the telegraphic symbols are reduced to the ordinary characters of the aj. 


phabet. The A B C instrument of Wheafstone is perhaps the most readily un. 
derstood of any and is extenmvely used by private firms. It consists of a com. 


municator for sending messages and an indicator or receiving ‘instrament. The. 


dial of both communicator and indicator contains the lettera of the alphabét, the 
ordinary figures, and a few other signa. Around the dial of the communicator are 
arranged keys corresponding to the letters and signs on the dial. The interior of the 
instrument contains a permanent horse-shoe magnet, with coils for the production: of 
the necessary currents. By means of the handle shown in the engraving, a soft iron 


armature is made to revolve, and if a key is then pressed down the hand will revolve | 


till it reaches the corresponding letter, and a current is sent along the wire, which 


moves the hand of the receiving indicator to the letter or character which it repre |. 


dente. 





[an . 


The method of representing time by the telegraph is by using the letters A to M 
to designate the figurea on a clock-dial. Thus A will represent 1 o'clock and M_ will- ; 
stand for 12; whilst M A would be 5 minutes past 12, and A B 10 minutes past 1. The 
notation of the exact time to a minute is accomplished by using the jetters RS WX | 
to represent the minute marks on the clock-face ; thus B A X would mean 9 minutes |” 


after Z, and G § 2 minutes after 7. 


_|-.. Here we must bring our slight deseription of the instramenta in use by the Poste 
fb awRas ta a olnaaa nreminine that trolly wondertnl as the inventinn tein tte newest oithu' 1. 
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THE GOVERNMENT TELEGRAPH IN ENGLAND. 
| (Times, February 5, 1870.) | 


T ‘Thia morning witnesses a change similar, both in character and in its probable |. 

effecta, to the adoption of the Penny Post. The Telegraphic System of the country is 
| now in the hands of the Post Office. An immense business has passed quietly into the. | 
| hands of the Government; the network of wires spread over the country is, as it were, |. 
gathered up into one hand, and the provision of the most rapid means of mutual com. 
munication is now the responsible @uty of a Department of State. Science has never 
achieved a greater triumph than in the pationt discovenes by which the most subtle | 
‘lof kmown agencies has thus been developed into one of the most general and most import- 
ant conditions of social, commercial, and public life. The purchase money has been paid 
over to the Telegraph Companies, and a natural foree, scarcely recognized within the life- 
| time of many of us, has already proved worth six millions of money. It is but too 
evident, in fact, that the Companies havo made an excessively good bargain with the 
-public. There is no mistaking the significance of a premium of one, two, or even 
three hundred per cent., on shares. But, apart from the fact that the State always 
-T buys dear, we do not grudge the purchase money. The Companies have done good 
| service as pioneers, and we are stepping into the fruits of their work, We have not 
the slightest doubt that, even at the price paid, the country will find it has made a good 
bargain. No apprehensions need be ontertained for the revenue, but pecuniary profit 
to the Government is the least of the advantages to be expected. 


It.is some time since the subject was discussed and it may not be amias to remind 

| the reader of the practical tonsequefices of this transfer. The first, and, perhaps, 
greatest, change is that the Telegraph wil] now become nearly as ubiquitous as the | 

+ Post. Hitherto, Telegraphic Offices have been scarcely more numerous or accessible 
than Railway Stations. They were confined to towns and the great lines of communi. 
eation. This was a necessary consequences of the business being in the hands of Com. | 
mercial Companies. It waa the interest of such bodies to carry the wires only 
to those places from which they could expect considerable and constant business. 
It was no part of a Company’a duty to consider the convenience of the public, except so 
far as it was likely to contribute directly to the shareholders’ profits. The consequence 
| waa that we possessed an excellent Telegraphic Service between the chief centres of 
“{ commercial and political life, but a very limited and imperfect service between these 
_| centres and outlying points, Little more could be expected than was furnished by the 
service between London and Manchester, but it might be a matter of considerable 


- | trouble, time, and expenge to telegraph to a large village or amall town lying a little off 


the direct line between the two places. In fact, a messenger could often in such cases 
| have arrived before a Telegraphic Message, and without much additional expense. It 
--| will be the duty of the Government, on the contrary, to provide every facility for the 
| public, compatible with a reasonable return on the capital invasted. If the correspon- 
dence between two great towns proves highly remunerative, the superfluous. profits 


) may be applied towards the extension of branch lines, very useful to the public, but |. 


| not likely to pay their own expenses. Thus, tho firet result of the change will be to 
‘nearly double the number of Telegraph Offices. Instead of 1882 places hitherto served 
by the Companies, we have been promised that the Government will serve $3,376; and 
instead of only 247 branch offices, there are now to be 842. These numbers, more-~ 
over, will increase ag the system gets into working order. Whereas there has been 
hitherto one Telegraph Office to every 13,000 of the population, the Government pro- 
- +-pose to furnish one officd to every 6,000 persons. The intention is, we believe, to 
| render every Money Order Office a Telegraph Office. But the means of Telegraphy 
;|-alrve to extend beyond even the Telegraph Offices. It is proposed to sell atamped forma, 


| which persons may keep in hand like postage envelopes ; and by dropping one of these 





into the nearest pillar box or post-office, the message will be forwarded by Telegraph 
when the box is next cleared. In short, we shall be able to send a Telegram with aa } 
much facility aa we now send a letter. The wires will cover the country like a vast 
spider's web, from any point of which we shall be able to make ourselves felt, by an 
electric tremor, at any other point. | 
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The Telegraph, therefore, ought now to be as convenient a meand.of got atiace..| 
tion ds the Post. In afdition to this, we shall know that we can send a Telegr nt at a 
fixed and moderate cost. This is an advantage precisely similargto that: of the:-Péntiy | 
- Postage, and ita greatest advantage lies, not merely in the reduction of expenses, bat 
in the removal of all uncertainty and trouble. The gain in cheapness will be very-con: | 
siderable, for though most of the companies adopted a shilling charge for twenty-words, | 
the additions for delivery of the message were often comparatively large. The Go. 
vernment, it was understood last year, will make no charge.for delivery, the increase 
in the number of stations greatly diminishing the expense of this part of the work, |. 
In time-—and we are assured in no long time—the charge may be reduced to sixpebods | 
but it is prudent to commence with the price actully tested by experience. The fixity 
of charge, however, will be almost as great an incitement as its diminution to the typ |. 
of the wires. Uncertainty how much he might have to pay made a man hesitate before 
‘sending many a Telegram, and, as a rule, to hesitate about such things is to decide |. 
against them. We shall now know that, for a shilling, we can send any ordinary mes- |. 
gage anywhere, and possessing the certainty of thid facility, we shall learn to use it. 
The Telegraph, in fact, with all its known capabilities, hag never yet been a familiar 


ageucy to people in general. It has never quite shaken off the mystery from which it} 
has so lately begun to emerge. To send or receive a Telegram, at least in private life, |.- 


has been, to the mass of people, something strange and exceptional, and even, from | 
association, rather disagreeable, For the future we shall carry Telegrams in our. 
pockets as easily as ehillings and postage.stamps, and we shall soon learn to use and 
receive them with similar readineas. 


It ia very poasible it will take some little time before thia immense advance im our 
méans of communication is fully appreciated ; but the day will surely come when we 
shall wonder how life waa managed without Government Telegraphs, just as we now 
wonder how people could get on without the Penny Post. We shall be surprised how 
we oould oxist without being able, at all times and places, to gat directions in an un- 
expected difoulty, to convey a sudden order or to countermand it, to make or cancel 
an appointment, for a simple shilling, or sixpence, or some day, perhaps, for less. We 
shall not understand what it is to be out of speaking distance of each other. The ra, 
pidity and completeness with which these advances will be realized must depend, in 
great measure, on the success with which the Government opens the new system. The 
plan we report thie morning, of bringing the esrrand-boys under a regular discipline, 
ia an instance of forethought which’promises well for the rest of the arrangementn. 
The essential points will be rapidity and certainty, and of these, perhaps, certainty is | 
of the greater importance. The rapidity is pretty sure to improve, but a lack of 4 
certainty would be fatal to confidence. en 
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MADRAS TIME, 


Madras “ Time” for Messages received and sent, is used in the Indian Government 
Telegraph Offices ; and the day begins after 12 o'clock at night, from which the hours- 
| are counted up to 24. OO , a 
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: Unita. . 
1; °3 | 68°75 | 1210 | 162 |-O71 | 4520 4109 | The sizes Nos. 54, 94, 124, 
9! 98 (599 | 1054} 187 |:062 | 43544 4-717 | 16* are special Wires made 
9 | 86 (51°65 | 909 215 | ‘053 3400 D470 | forthe Indian Telegraph De. 
4 | ‘24 144 | 776 | 255 [045 | 3896 | 6409 | partment, and the Bréaking 
 &- B22 137 ' 651 303 ; 038 2432 | 7°637 | Strain shewn opposite them 
6} 21 |38409 ) 600 | 328-5 | 0346 | 1988 $286 | is that at which. they are 
ge 2 30:56 | 538 , 36t f-O3l 2008 3245 | tested on purchase and it is 
7 -185 | 26-15 | 461 : 428 | 0265 11776 | 10°78 | caleulated at the rate of 
8 17 | 22-1 389 ; 609 |°028 | 1472 | 12°79 | 17500 feet of their own |. 
Gg +155 | 18-36 | 323.) 609 |-0195 | 1248 | 15°39 | length. The other Breaking 
94 "149 | 17-04 00 657 | OL73 994, | 16°57 Siraing gare calculated at 
¥ 30 |1.-°24 [1497 | 264] 747/016 | 1064-1 18°83 | 640CO ths. per square inch; 
1] | 125 }11-95 | 211] 939 | -0125 | 800 | 23°56 | at which the very best wire | 
12} ‘11 9-24! 163 | 1244 ; 01 640 | 30°50 | willbreakif slightly anneal- 
193] -105 | 852, 350; 1314 /-0084 ; 407 | 33-14 | ed. But, as the Breaking 
18 | -095 | 705 | 124 | 1589 | 0071 | 455 | 40°09 | Strain varies with the quali. 
14] -085 | 651 97 ; 2031 |:0057 | 365 | 51°26 | ty of the wire, and the de- 
15 | -075 | 4°29 76 | 2608 | -0044 | 282 | 65°42 | greeto which it ia annealed, |: 
Tee O75 | 426 75 | 2628 | -0043 248 | 6629 | itis not safe to calenlate 
36 O66 | 2-22 57 | 3478 |-0033 {/ 191 | 87-22 |on more than #2 of this 
17 | -057 | 2:48 441 4515 |-0026 | 167 | 118-00 | weight. | 
|. 18 ‘05 1:91 34} 8600 1-003 128 | 146-23 To calculate the weight of 
f 419 | -045 | 1:55 27 | 7246 | ‘0016 103 | 184-14 | copper wire it may assumed 
20) -O4. | 1.22 21 | 9168 | 0013 8&3 | 23676 | roughly as £ heavier than 
21) O85 “O4. 17 :11980 ' 001 G4 | 292-46 | Iron. 
99 | -Ag 12 [16800 |-0007 , 45 | 414-32 
| | | 
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Thiameter. 
: No. of Yards 

_ ‘Biringham Wire Gauge. in } pound. 
-_ Inches. | Millimettes. 

———— i | re ; a ial 
yee 025 ‘635 VIF 
a 028 a4 | 2100 
OB es ‘019 483 | 307°8 
BF ae ‘018 457 — B42-04 

PB eee ee ‘O16 ‘406 434-03 
ae) ee ‘O15 381 493-8 
: | ‘O14 ‘355 56951 | 

31. ‘O12 | 305 | TT6 
32. | O10 | yea, «TULLE | 
BA 0096 ‘Bad | 12056 | 
Be ee | 0087 ‘281 | 14666 | 
BB ae ee | 0079 | 300 ; 17808 | 
37 OO87 | ‘170 | GATT DZ | 

38 ‘0058 | “49 33029 

39 ‘0042 106 6298-7 

AO 0039 O09 "305-0 

41 0033 ‘OB4 10202-0 











A atrand of No. 16 Copper Wires Weight 2017 oz. per yard, 221°87 lbs. per mile. . 


LABOUR FOR CONSTRUCTION. 
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| PERCENTAGE. 
Nature OF WORK. | Description of | aa | 
) Labourers. Por Men. 
ee _ | a __ 
teas Carpenters | Standard’ .-:. ; 
Fittin ; : I 
g Standards Coolies aa ” - 0 
in clay ., «| Coolies hogy | Ob 
Digging holes ... rabble - volo” colo ae 10 
: rock... beet " - - -_ 20 
Erecting posts Les wes ol. ve Me bes rf 
Fitting couplings m peli oy -~ 10 
Insulating 3 | Insulater ... re 
Erecting Wire incliding uncoiling, . . Lg, 
binding to insulators, &c. - f Coolies a — 60 
et | EE 
Marking cut line, and Cutting small ) ; | Pog. 
trees or jungie ... _ wd Coohes ” 7 40 
| Repairing Toola ... - _ a ; Cor penvors ” | O° 
Twisting Wire Stays | Coolies ..,| Bach 5 
Fixing Staye _ 55 ed ogy we! Od 
Digging up ald posts =... aes ‘3 cel oo a 10 
Taking down and coiling old Wire velo” tel oy vee 4, 
Jointing _ ves as “49 - | I 
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TABLE OF WAGES. 
ANNAS PER Dar. 
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TABLE‘ OF DAILY WAGES. 
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VULCANITE,. * 


a re 





FAV.RE’S GALVANIG BATTERY. 





A. Outer Jar containing Solution of Common Salt. 
B, Zine Cylinder or positive Element. , . | 
C. Porous Jar or Bottic, contains Nitric Acid, is made of Graphite and forms the 


Negative Element. 
D. India rubber ring, separating the Jar C. from the Zinc Cylinder. 
KB. Gutta Percha Stopper. 


MINOTTVUS ELEMENT. 


Which is the simplest and least expensive form of Daniell’s element, consists of 

| an Earthernware jar, at the bottom of which is placed a disc of sheet copper connected 

to an insulated wire. The jar is half filled with sulphate of copper crystals, over 

which a dise of felt is placed, and above this a thick layer of sawdust to act aga 

Diaphragm. The zinc plate is circular; and lies upon the Saw dust. When in use, 

the cell is filled up with acidulated water. A thin layer of oil above thie ie found use- 
ful to prevent evaporation. | . 


VULCANITE- 


Vuicanite, when pure, should consist only of India Rubber and Sulphur. Its 

specific gravity is about 1-31. It should present a clean Conchoidal surface when 

| broken ; a granular fracture is due to admixture of other materials. Ita surface when | - 

polished, should be free from specks or indentations. By frictions with a black silk [ - 

_ | rubber it becomes strongly excited with nogative electricity which in a dry atmos- 

_-| phere it should retain for some hours. In thin strips it is very elastic, and when heat- 
ed it may be bent and will retain ita new shape or form permanently when cooled. 


|-. The surface of Vuleanite becomes conducting, partly by the condensation of mois- 
4 ture, and a slight film of Sulphurous Acid, which is produced by the exidates of Sul- 
uophur. On this account, all Vuleanite supports and connections should be repeatedly 
‘-aweahed with boiling water, and ringed well in distilled water, and dried. This is the 







pepe attectuel way of dealing with Vuicanite apparatus when found leaky, as friction 


oT MASE yemove entirely the film of acid. It is however better to keen ita surface }” 








CHATTFERTON’S COMPOUND. 


The compound, by means of which the alternate coatings, of Gutta Percha upon t ‘ 
cable conductor are comented together, is composed of the following ingredients :— _ 


This compound is used also for filling up the interstices of Strand Conductors. Its | 
specific gravity is about the same as that of ordinary Gutta-Percha, tts Insulating caps- 
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city, however is much less. 





e 
| Size of} Dia- 
wire | meter 
B. W.) in 
G. j miles. 
00 | 380 
0 | 3840 
1 | 300 
2 | 284 
3 | 259 
4 | 238 
5 | 220 
. 6 | 208 
7 | 180 
8 | 168 
9 | 148 
10 | 184 
11 | 120! 
12 109 
18. | 95 
14 88 
16 | 72] 
16 65 





CWT. 
191 
153 
119 
107 
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1 part. 
1 part. 


3 parts. 





TABLB OF THE WEIGHT OF IRON, &C. 


fey weight. 


INCLUDING 3 PER GENT FOR LAY. 
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NUMBER OF WIRES IN CABLE. 


re 


cwr. 
212 
170 
132 
118 
98 
33 
71 


47 
39'8 
321 
26:3 

hd 
17:3 
13-2 
10-1 

75 
6-1 


517 
43°38 
35°83 

. 28-9 
23°2 
192 
145 
1t-1 
$3 
67 


233 
187 
145 
130 
108 
91 
78-1 
66:0 


47°7 
38°6 
315 
25°3 
20°38 


158 | 


12-1 
~ 9-0 
73 


CWT. 


276 


201 


172 
153 
127 
108 
92:3 
78:0 
61-1 
51-7 
41°7 
342 
27°4 
(225 
172 
131 
98 
79 


CWT. 
297 
238 
188 
166 
1388 
116 


85 
66 
55°7 
40'0 
36'8 
29°6 
24:2 
18°5 
141 
10°5 
3:5 





TABLE OF THE WEIGHT OF IRON PER- WAUTICAL MILE iN GABLES OF DIFFERENT SIZES 





CWT. CWT. 

339 | 360 
271 | 289 
211 | 224 
189 | 201. 
157. «| 167 
133 


114 


) 83 - 





at 13-2 
185 





57-8 
ars 
38-0 | 
sie | 
23-7 





10-9 
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oi L927} OL-91! 9L-9T | #841] 96-€T! OTST) 22-21 9-1! 69-01 766 12-6 
BLOT | 98ST | L6-FT | OL4FT. 92-81 FEST | S9-1E| 68-01 | SLOL| #6 | $29 
O6-E1 | 60ST | SEFT | 98-81 | 9¢-21 GL-TL) FO-TL! 28-01 | 69-6 | $68 | 629 
a SORT) GIFT | 68-8T | g9.- my 98-1 aun €F-0T | F4-6 : 80-6 i | 88-2 
3 1-51 | 98-81 T9-2t | LI1| ATT; SFr] 186 | 226 | e¢-8 | e6-2 | 2e-4. 
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J L41-81} 69-11} 80-11 6E-0T | 426 | £16 82-8 | 20.8 ce c6.9 | SF9 
5 SF-11 | $8.01 ane 69-6 | 408 128 | 16 ShL | 76-9 | 99 | 669 
a 09-01 | G0-01 | St-6 , 08 e | tes | 98.4 98-4 | 889 | Tr9 | 969 | eg.c 
g TL6 | 81-6 | 99.8 ss 19-4 | OBZ FL-9 | 089 18s | 9F-S 7; LOS 
f 8-8 S88 | 88-4 | 3-2 | 96-9 | s¢9 | eTg | ese se 267 | 094 
2 S6-4 | 19-2 | 60 leg | 82-9 | 68-9 | soe | OT¢ C LPP | PLE 
< ree See ee es | 
2 ed ene ; 4, | 
: ie | io | 38 eB] 8 ye ij te |b : #9 
: ae a ee 


‘SOTUT Ul IOOUIBI WEST 


23.9 
60-8 
99-4 
PEL 


—T8-9 


88-9 
96° 


£o-¢ 
It-g. 


89-7 
6-7 


€8-e° 


¥9 








£5-9 
82-9 
88:9 
6k-S 
TES 
1L-F 
TE-F 
c6-E 
&o-E 





‘STlOd HAVUOTTAA ONNOY 40 SINGLNOD TWOIRND ALVWIKOMdaY 


18-4 


28-9 
6F:3 
ELD 
LLG 


 FO-5 


99-4 
SE-F 
96-£ 
09-8 
¥a-& 


68-9 
93.9 


£6-9 
09-9 
£5-9 
F6-F 
oo-F 
86-F 
c6-¢ 
6o-G 
66:E 
96-3 


mo 


Trg 
Is 
18-4 
08-5 
0%-F 
06-2 


| 08-8 
00-§ 
OL-4 


“A ee 

chee ww 

Bet ay 1 

” . 7 . 

oe ae 

109 -| 9F 
ra ~ 


149 4 


of-F 
60-F 
I8£ 
#98 
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66-2 
CLG 
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TELECRAPR MORSE ALPHABET. 























AL - es oe 
Bo—--- 2. -2 om 
OC. ~—.—- ae 
Do —.. Bot 
BR. -- ; Boe ee ee 
F.. ae 6. Me 
G, —-- - 7——--- 
He .--- 8. —-—-—.-.- 
re. 9. 
id. a O00 — a me oe 
KE --> Full Stop (.) - ---- - 
7 - Colon (:) -- — —--- 
M. — Semicolon (;) — - — - — - 
N. —- . Comma (,) -— -—- — 
OW —-- e Note of Interrogation (P)- 2 —- 2. 
Poo». - | 4 Note of Adiration (!) — — -.- ——_ 
Qo eo Hyphen {-) -- -- ++ — 
RR. - — - Apostrophe (") - — — — — = 
oe Parenthesia eee 
T. — : Inverted Comma (%") .-— + -—-. 
Ul we Begin another Line - — - — - - | 
2 Se Bar of Division (44) — — — — — — 
Ww. . | 7 
KX -— +e | Call Signal — -— --— + — 
YY. — +7, Understand Message - - - -—— - | : 
4... — — - > Correction, or repeat -----+--- eR 
—_— End of Message - —- - — - — . 
fH. + — - -- Wait -—.--- : 
fo-—-——-. | Cleared out and all right -—- -~~— 
We. - - -- -- . -—- : 
Ch. — — -- — 


RULES FOR SPACING. 


The length of a dot being taken aa unit. 

Yst. A Dash is equal in length t¢3 dota. 

2nd. The space between the elements of a letter is equal to 1 dat, 
8rd. The space between two letters of a word is eqnal to 3 dota. 
4th. The space between two following words is equal to 6 dota. 


TO FIND THE DIFFERENCE OF TIME BETWEEN TWO PLACES. 
Bach 15° difference of longitude represents one hour difference of time. 
Therefore divide the difference of the longitudes of two places by 1b, and the auo- 


tient givea the difference in time. 
Example.—tThe longitude of Greenwich is 0°? 0’, that of New York 74° 7 W 





The difference in time between them is therefore ne a = 4h. o6im. 


PROPERTIES OF GUTTA PERCHA, 


an _ Gutta-Percha i is the milky juice of a large tree, the “Isonandra Gutta,” extraotéd 
by incisions in the tree, and dried before the sun; or by evaporation at natural tem. 
peratnre. Little care being observed in the process, the Guite-Percha is muh mixed 
with particles of bark, sheds of lenves, and other impurities, and is delivered in com- 
# meres in blocks of an irregularly square shape, and various sizes, of a yéllowish brown 
colour, and containing from 10 to 25 per 100 of moisture, Heated to 280°, it melts, 
or rather softens. to tha consistence of treacle. At 140° it is atill scft but very 


86 GALVANIZATION OF IRON, 











_ Atas low 2 temperature as the freezing point it continues flexible, and free from 
brittleness, or tendency to cracking. When purified, it is totally insoluble in water or | 
spirits of wine. It is not acted upon by acids, alkalies, or saline solutions, and is in- 


soluble in fixed oil. It does not unite with melted wax, suct, resin or pitch. I¢ is 
very ductile when soft, but not elastic. 7 


In chemical composition, Gutta-Percha is nearly the same as caoutchoue or 
TIndian-rubber. 








chloroform, and rectified oi! of turpentine, from all of which solutions it is recoverable 
in ita original state; but Gutta-Percha thus dissolved and recovered becomes whitish 
and brittle after a short time, and ceases to be applicable for the numerous purposes 
which, when prepared as subsequently described, it is so perfectly adapted: 


When freed from impurities, Gutta-Percha has been proved to remain totally 
unaltered in fresh water for four years; in salt water, for more than two yeata; in 
wet earth, for ftve years. These facts denote the great probability of its continuing 
unchanged in the same media for an indefinite period. 


Of all substances. yet subjected to experiment (execpt Hooper's India-rubber) 
| Gutta-Percha proves to be the best insulator or non-conductor of electricity. Caont- 
_ chouc and shell-lax approach it nearest in this most valuable property. 


| . Asphaltum, pitch, and the resins, are far inferior to Gutta-Percha in insulating 
| power. . 


Like Caoutchoue, it is dissolved by sulphuric ether, by the liquid hydro-carbons, 
1 


Ag far as experiment has yet been carried, it is not attacked by white auts or 


other rodent insects, but, like all tasteless substances of its consistence, it is Liable | 
to be gnawed by rats and mice. 


Gutta-Percha is cqllected in various localities in the Malayan Archipelago, in 
Borneo, and all the adjacent islands. Singapore is the mart from which it is exported 
to Kurope, its price delivered in London ranges from £ 3-19-4 to £ 4-4.0 per hundred 
weight. It is free from duty. $ | 


a 


GALVANEZATION OF IRON. 


The iron is first prepared to receive the layer of zinc to be united to it. This its 
(lone in the followimg manner :— 


The iron is placed for 5 or 6 minutes in a mixture of one part Muriatic asid. to 
ax of water. It is then taken out and dried in a'furnace, heated to a dull red. When 
the iron has attained this heat it is again taken out and allowed to dry in the air. The | 
scales of Oxyde are removed by percussion, any black spots which remain on the sur- 
face are separated by allowing the iron to remain ten to twelve hours in water, slightly | 
acidulated with some fermented bran which has been steeped in the fluid for eight or 
ten days. The rods are next agitated in water containing a few hundredth parts of 
Sulphuric Acid. This done they are finally placed ‘n water, and rubbed with sand and 
tow, after which they may be kept in water for use Before iramersing the iron in the 
Zinc bath it is necessary to dry it. Messrs. Morewood and Rogers effect this in an |: 
atmosphere of vapour, from which the air is excluded as completely as possible. This 
they accomplish by heating the articles in an iron case, the bottom of which is covered 
about three inches deep with Sal Ammoniac. The vapour of the salt drives out tho air. 
The temperature must be praduatly raised, sinee the object is merely to fill the case 
with the vapour of Sal Ammoniac. To.coat the iron with Zinc it is simply immersed 
in a Zine bath, after having been prepared as above. | 
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VARIETIES, | Q7 





Garieties. 





TO PURIFY WATER. 


Put into a hogshead of water a large table spoonful of powdered alum, stir it and 
| in a few hours the impurities will be sent to the bottom, a pailful of 4 gallons, may be 
purified by a single tea spoonful of Alum. | 
Freshiy burnt charcoal is also an excellent sweetener of water. 


TO FIND THE HEIGHT OF ANYTHING BY ITS SHADOW. 


Walk to the end of the shadow and fix in the ground a stick, which measure and 
then the length of the’shadow thrown by it ; then measure the shadow of the tree (or 
whatever it is} and deduct froin it in the same proportion, a8 the difference between 
the Iength of the stick and the Jength of its shadow and you have the result. 


MODE OF TELLING THE WIDTH OF A RIVER IN A “ NATURAL” WAY. 


An Indian being asked the question, what was the width of a river ? thus solved it 
naturally. Ho went down to the side of the river, aad fixed upon a spot as a centre ; 
then he selected two trees, on the right and left, on the other 
side, as near ag his cye could measure equi-distant from where A .........0..-.06607 
he stood. Having done so, he fell back until he came to N 








where his eye told him that he had ebtained the poini of an NX re 
equilateral triangle. Thus in the diagram, he selected the two \ 

irces A and B, walked back to K and there fixed a mark. He ‘. 

then fell back in the direction ED, until he had, as nearly as E No 

he could teil, made the distance from A-E equal to that from van 

ED, and fixed ancther mark. The same was repeated to EC, f \ 
when the last mark was fixed. He then had a parallelogram ; a 

and as the distance from F to E was exactly cqual to the dis- / 

tance from E to G, he had but to measure the space between Ca, N 
the bank of the river and K, and deduct it from EG, and he C G | D 


obtained the width of the river required. This calculation | 
occupied the man-three minutes only and was found to be perfectly correct.— Marryatt’s 
Violet. 


TO SPORTSMEN. 


Htixts on Loapine REvouveRs.—Never load a Revolver in damp weather without 
first snapping off a capon each nipple, Joyce’s common caps are quite good gnough 
for this, or for practising with, but Ely’s tin lined ones, made for and sold with Colt’s 
Pistols, are the only ones to be trusted, both to stand continued damp, and to make 
.sure that when exploded, they will not interfere with the revolution the cylinder ; 
‘ they arc much thinner in the metal than any of the other caps. The least quantity of oil 
on the top of the nipple will render useless one of the tin-lined caps, much sooner than 
any amount of damp ; I have soaked one of Ely’s for two hours im wator, and then 
having blown the wator ont, fired it off all-right. The nipple of a Colt’s pistol is the 
reverse of that of a common gun, as it is large at the top and decreases to a very fine 
hole at the bottom, and hy this means the whole of the flash of the cap is collected 
. together, and rushes into the powder, which can never be seen at the top of the nipple, 
‘a8 is, or ought to be, the case in that ofa gun. With the medium size Colt, the “navy 
or belt holster” (which is the best I think} never use the round, but always the conical 
bullet, as the former will hardly penetrate through a thjck cumfnerbund, while the 
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latter will (as has been proved} penetrate as deep as 4 musket builet. Never use more 
than half the charge that is sent, aa the right one, out from England with a Colt, as tb. 
mekes the pistol recoil too much and destroys the aim. When putting oil on the spin- 
die on which thé cylinder revolves, let it if possible be some animal oil, such a8 whale — 
oil, or Neat?s foot oil, or purified Beat’a grease ; as these never clog and get thick; 
directly after firing, it is more necessary than ever, to snap off ¢aps on the nipples, ae 
there is always a dampness left by the powder.—Correspondence Lahore Chronicle. 


Hints TO EquesTrrans in Di¥ricuLties.— When called on to cross ‘t river by swim- 
ming a horse, the rider must be prepared to aink about breast deep as a horse swime. 
nearly upright ; he should sit very quiet, and give the horse his head, not guiding by 
the reins, if the horse is distressed he must throw himself off and hold it by the mane 
or tail: a horse cannot kick in the water. He must be especially cautious never & 

| got in front.—Notes on Brigade Movements. =» . 


Hixts to Horst Burers.—Never buy a horse that hits his legs, or to apeak plain- | 
ly, cuts or brushes. Never buy one with ® long, weak, deer neck, Always suspedt | 
vice when*you see the white of the eye, or observe the animal look back at you when |. 
mounted. Be careful that the fore foot are of the same size ; avoid flat feet and CONSE. | 
quent low heels. If you wish to be firmly carried, choose a well formed head, big noge 
tril, short neck, deep in the ribs, short in the cannon, or below the knee, big, well-form- | 
ed ankles (always rejecting upright ones), width of loin, big thighs, and well formed | 
hocks. As to go fast you must have length, choose a long waist, rather than shigh. 
limbs. Never purchase a horse without standing behind him when trotted ap and } 
down the yard ; you will then be able to see if he does not cross his legs and goes: 
| straight and true. Avoid a horse if you see him shift his fect in the stable, he they 
equal or not in size ; feverish symptoms may be expected in the most essential of all. |. 
parts, the foundation. Remomber there is no stronger part of a horse than the weak. 
est ; and if a dealer calla your attention to the beautiful flat fore legs, be most minute 
in examining the hind ones. When the horse is led out, if you suspect hia wind, turn” 
short, and give him a blow with your hand or stick ; if he grunts, reject him.. Such 
a horse is a bull, or a roarer. A good chest and pedigree are essential to good wind. | 
Small bone and good simews; and, if pace be required, reject the D’Orsay action. | 
Doubtiess, there are exceptions to all rules ; but nine times out of ten, conformation: 
will bear you out in supporting them. To go well throngh mud, the rider should in;| 
the gallop, see the knec and fore foot before the saddle, | " 


vol 


HINTS ON THE CARE OF HORSES. a ) 

SKILFUL veterinary surgeons are seldon met with; you h&d better kill your horse ° 

by your own experience than call in a man of no ability who would finish the busineps : 
in the same way and make out a long bill into the bargain. 


7 A Few Hints.—The fect of the horse should be examined and picked out whet he : 
comes home; and if it be necessary to use stopping for feet, there is nothing eqnal to |: 
“i the application of water; Water not only softens the foot, but keeps it cool, Water:}' 
I-may be applied to the foot by means of flannel or tow soaked i in it applied to the foot, |. 
and fastened by means of small flat spelks, fixed in the interior edge of the shoe... } 
Where horges can take their exercise in the dewy grasa, their feet will not want stop-" 
ping’ § dut this is not always attainable particularjy in the arid plains of India. 4 


When a horse comes in dirty on no account allow him to be ridden into the river 
or any water forghe purpose of washing off the dirt, nor yet allow the water brush to. 
‘be applied much above the fetlock. Indolent grooms, will, if not prevented, wash off | 
the dirt from the thighs and under the belly, the sides, &e. . by which disease: it’ ‘Pro. 
duced that often enda in glanders. 


Incidental occurrences, such as pricks, bruises, kicks, &c., should be attended to 
immediately. The injuries the bottom of the feet sustain are generally fromm nails, 
sharp flints, broken bottles, &c., and in these cgses it will sometimes be rgquisite to. 
remove the shoe, in order to be sble to examine the wound in a proper manner. The | 

4 wound should be cleaned, and if it be not serious, the application of a little of any of 4. 
the spirituous balsams will be sufficient. Treads and: bruises ‘between hair. and hoof, 
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balsam or. some baleamio tincture applied to them. Bruises from blows and kicks, | 
and tHe like, should be. bathed with any kind of repelients, such as cold vgnegat, 
| gonlard, or brandy; any of which will very much assist in dissipating the blood 
which rushes into the smaller arteries where the bruise takes placat All kinds of 
green. wounds tnay be cured by the balsama already enumerated ; these will be found 
preferable to unctusus applications, particularly where 4 bandage cannot be used... 


Exercisx.—No horse can continue in good health without exercise. Want'of exer. 
cise will cause the legs to swell; in which case the circulation of the blood becomes 
sluggish in the extremities, and the parta far removed from the heart; the gross parti. 
cles of this fluid, therefore, lodge or remain inactive in the finer arteries of the horke’s 
| limbs, and canse the lege to swell. In this case unless measures be taken in time, 


7 


“physic, bleeding, &c. must be had recourse to m addition to exercise. 


. Foop.—Every animal is affected by the food which he eats, and hence when a 
| honpe has subsiated for yeara in swamps, and such like places, and has consequently. 

‘been feeding upon nothing but faint and foggy food, however well he may appear, he 
| is no sooner taken into the stable, and pat toa little work, than he exhibits unques- 
tionable symptoms of weakness and debility ; his legs swell, and he will fly te pieces 
{as the term is) if this be not prevented by proper attention and management. Walk- 
ing, good food and bandaging the legs at night is preferable to the administration of 
physic. Itis true a dose of physic will reduce the swellings of the legs but the ope. 
‘pation reduces the horse also, already weak and debilitated, and therefore this makes 
bad worse, as in a few days the legs will swell again worse than they did prior to the 
administration of the physic. 


oO @SEVERE LABOR.—It sometimes happens that the horse’s legs swell from severe. labor 
- | or fatigue; in such case fomentations of warm water should be appHed, which with | 
rest and gentle exercise will have the desired effect. r 


‘ Snogtvg.—As a general rule, in applying the shoe, pare the hoof as little as possi- 
ble, from which, however, deviation must occur :—as for instance, where the foot is 
deep and the sole hollow, the crust is generally thick and strong, and will, of course 
allow of more paring than a broad thin foot. But no absolute rule can be laid down; 
as to how far this paring is to be carried, each foot should be treated according to its 
degree of strength, weakness, brittleness, &e. : ) : 


Aa in the action of the horse, the frog was mtended by nature to touch the ground, 
if it be disabled by too much paring from doing this—if it thus be deprived of ite 
natural action, the tendon becomes elongated, lameness perhaps produced, and not 

requently wind galis. The bars should not be scooped out, because in conjunction 
with the frog they are intended to keep open and defend the hinder part of the foot. 

Generally speaking, the shoe should stand wider at the points of the heel than the 





| foot itself, or as the foot grows, the heel of the shoe becomes imbedded in the foot of 


‘the horse, which will be likely to break the crust, produce lameness or & corn. The 
‘fagt ahould be kept short at the toe; as if left too long, it becomes thin and weak, and 
the heele low, whereby the flex or tendons of the leg are strained whilst a short. toe 





- | has a tendency to strengthen the foot, and also to‘keep the heels open and expansive. | 


In shoeing a thin-footed horse, when the toe is ent short, it is advisable to leave 
it nearly square, merely rounding off the angles with the rasp. No nails should be 
driven into the hoof more forward than these angles, even in the strongest feet, nor 
-{ yet so far in general; and by this method, the nouriehment that would proceed to the 
. | support of the toe descends to the heels, and tenda to keep them open. Thie however, 
applies more to the hinder than the fore feet, because the horn ia always thicker at 
the toe before than behind ; while the quarters are even thicker of btn bahind than: 
before, by reason of the wearing of the toe being greater behind than before. 

heel of the shoe, on strong and narrow heeled horses, should be made iwi 
| |-at the extreme points; the form of the shoe thus assisting in the distension of the: 
| heels of the horse. os : | 
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ing ont, itching, swelling of the legs, &c., it will be highly advisable to apply the 
fieam or the lancet, in order to check the progress of the approaching disease. ff the: 
horse has been well kept, httle worked or exercised, and is full of flesh, it may yea- 
sonably be conotuded the blood vessels ara over-charged ; and of course they must be 
relieved by evacuation, in the application of which a sound judgment should be exer- 
cised. If the horse has been kept at regular work or exercise, and by severe exertion 
is overworked the losa of two or three quarts of blood anda day’s rest will operate 
a cure. 


Copps.— When a horse contracts a cold, if it be but slight, warm clothing and 
moderate exercise will effect a cure. If the cold be violent, bleeding, purging, sweat- 
ing, and perhaps 4 diuretic ball may be necessary, by which inflammation ig prevented, 
and the disease expelled. Should, however, fever attend the cold, the horse should 
loge two, three or even four quarts of blood which would greatly relieve him. ° Give a 
| gentle dose of physic, and alsa gruel, and if he will not take the gruel, Jet hig water 


be chilled; gentle exercise, warm clothing. This method is much superior to cordiala, 
balis, mashes, kc. . 


if a horse, after being ridden till he is very hot, be suffered to cool too faat, he 
will contract a-violent cold, attended by fever; he should be copiously bled, and have 
plenty of chilled water with a little oatmea} stirred in it, given to him. Mashes may. 
be given in this case, follawed by a mild dose of poysic. Jf the horse does not dung. 
ag usnal immediate relief should be applied by the process of back raking, followed 
by a glyster, made of thin gruel or any warm liquid and a little lard or grease in it. 
Should the fever not ahate, bleeding and physic will be advisible, keeping the horse 
well clothed to promote porspiration, as wall as to prevent cold, leading the animal 
abroad if the air be not severe. If no amendment be perceptible, call in the assist- 
ance of a veterinary surgeon, if such a person be within your reach. 


- Fever Powper.-Powdered Nitre (potash), 1 oz.; Camphor and Tartarized Anti- 
‘| mony of each, 2 dr. ‘ | : 


ALTERATIVE Bant.—Suceotrine aloes, 2 dr.; Castile Soap, 3 dr.; Tartarized anti- 
mony, 2 dr.; syrup enough to form the bail for one close. 


: TREATMENT FOR CANKER.—Take away the diseased part and strong liniment applied 
every day. Bar shoe put on with dressing under the shoe. Cutaway the hard born 

| where the foul flesh appears. Dress wih sulphuric or white arsenic. When healthy 
flesh is formed dress with equal parts of tar, aloes, myrrh, cutta, white vitriol, — | 


SWELLING ON THE KNEE.—Treatment, Alterative Balls. Sixty leeches on the: knee. 
. Fomentations. Poultices. Strong mercurial ointment rubbed on the knees with a 
mild blister. . 


Worms,—Allerative Ralls. Alterative Powders. ‘Strong Purgatives. 
ContRACkED Fret.—-Blister the coronet of both fore feet, drawing or cutting away 
| the sole, rasping the feet to bload down from the coronet to sole in front of foot. 


CorpraL Daixk ror CoucH.—-Vinegar 1 pint ;* Honey 1 pint; Tincture of opium, 
402.3 Liquorice Powder, 2 o2.; Sugareandy, 2 oz.; Ol of Anniseed } oz.; OF of 
. Cloves, 40 drops; Oil of Carraway Sceds 40 drops ; Cardamom Seeds and Saffron each 
24r, Boil the boney, vinegar and suger candy all together with the liquorice powder 
and cardamom seeds; then etrain it. Lastly put the other ingredients and mix all. 

together. This gargie should be given twice a day. 


ALTERATIVE CoucH BaLt.—Gum Ammoniacum 3 dr.: Powdered Squill and 

‘Opium each 1 dr.: Camphor 1 dr.; Barbadoes Tar 1 dr.; Sulphur Vivum 1 dz. ; 

Syrup enough to form the ball for one dose. 

4 TREATMENT FOR STRANGLES.—Shave off hair first—poultice, rubbing in stimulating 

: ointment: tumour opened and freed from matter; poultices again applied; small 

‘piece of lint dipped in blister liniment—alterative powders in bran mashes every day 
and alterative balis. | | 
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to be given every day or every other day according the the severity of the case, anti,the 
mixture bo be well rubbed into the sore with a tooth-brush every third day: after a 
fortnight or three weeks, it will be desirable to give an aloetic purge. Ardower is the 
beat food, 3 or 4 seers per diem, with gentle exercise. This receipt has been tried . 
with great success in an Irregular Cavalry Regiment. | oe 
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ANTIDOTES OF POISON, 


_ BEurrics.—The best emetic is about thirty grains of sulphate of zinc im a little 


warm water; if this cannot be hed, mustard and warm water, or a few pinches of 
snuff and warm water, may be enbstituted ; it should be taken copiously, a cupful at 
a@time. The uaual emetic of ipecacuanhs and tartarised antimony lowers the strength 
| and therefore should never be given in cases of poisoning. Tickling the throat with a 


feather will frequently have the desired effect. 
Soux-rastine Acips.—(In ordinary phrase all acids are sour ; but in chemistry this 


ig not the case; pruasic acid and arsenions acid, or arsenic, for instance, are not sour.) 


Nothing better than chalk can be given as an antidote to sour-tasting acids, such as 
aqua-fortis, oxalic acid, oil of vitriol, spirit of salt, or very strong vinegar. First give 
an emoevic ; then let copious draughts of powdered chalk be given in water, or (aa is 
better) in milk. If no chalk is immediately at hand, knock down a handful of a ceil- 
ing or wall, 


. + ALCOHOL.—Emetic ag soon aa possible; apply cold water to the head, and give 
spirits of hartshorn, | 


AMMONIA, and other caustic Alkaliog.—Give immediately an emetic and plenty of 
vinegar and water. 


 Arsunic.—_Hydrated peroxide of iron, given in large quantities. Obtain it from a 
drnggist’s shop; or ifthe druggist should not be able to make it (as may happen,) 
take his stock bottle of tincture of muriate of iron (perhaps abont &@ quart;) take about 
fiouble the quantity of hartshorn, and mix both in a dish. Tho mixture wij] immediately 


_ ‘become thick and a red muddy paste will fall. Phis paste is the antidote. It should be 


rapidly collected upon a pocket handkerchief, or other piece of cloth which may be at 
hand, worked to free it from excess of hartshorn, and administered to the patient freely | 


| without delay. The antidote is quite harmless. 


Crarcoat, (Vapour or.)—-Get the patient at once into the open air, dash cold water 


- . on the head and body, apply friction to the chest and pungent salts to the nostrils. 


Corvrs (from the action of vinegar on copper vessels, or in any other form.)—- 
Dranghts of white of egg beaten up with water. 


.* Corrosive SuBiimate.—Copious draughts of white of agg beaten up with water, 


| or, atill better, with milk. 


Cunosort.—Emetics and white-of eggs. 


 Patse Musarooms, Nux Vouica, Monxshoon (taken in mistake for horseradish,) 
arid other acrid Narcotice.—HEmetic of mustard and warm water, or,if mustard cannot be 


obtained, a few pinches of anuff and warm water. The patient should be supported and 
‘| gompelled to pace the room; and should not be suffered to sleep. 


Leap (white lead or sugar of lead).—Epsom salts, - 
Lunar Caustic.—Large quantities of galt water: and an emetic. | 
Orium.—Emetic as above. Use the stomach pump as soon as possible. Strong oof. | 


: { fee, without milk or sugar, may be given ifthe interval. The patient must not be auf. 
|. fered to sleep, and must be pinched or pricked if necessary to prevent it. ) 


STRYCHNINE.-A strong decoction of coffec has been recommended aa an antidote | 
or thie poison. | 7 

TARTARISED ANTIMONY (or Tariar Emetic.)—Plenty of warm water; tea made of 
nutgalis or of oak bark. If these cannot be obtained, gentian or catechu may be sub- 
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SUN DIAL | 
__» Migde of wood in the shape-of a flat crosa; the uppét and side arma being thres | 
3 inches ta jength. The. divisions on the upper surface of thé side arm being % of an | 
1 Sndb.and below being 4——1 inch and 14. | a es | 





|e. RECEIPT TO KEEP GUM ALWAYS LIQUID. 
_ Mix with the gum a few drops of nitric acid, aqua fortia. 





“RECEIPT TO PREVENT THE DISAGREBABLE TASTE OF MEDICINE, ~..* 
Before taking medicine put a piece of alum into your mouth and got the ‘teatia of at- | 


HARDENING OF ENGLISH CAST-STEBL FOR CUMDERY. = ' 4 


| August Kiesu of Issugni in Switzerland, prepares sharp instruments from - Rnglish ” 
“cast steel by immersing the blades of a cherry:red heat, into ® bath composed ; of. foot 
| parta of finely powdered yellow resin, two parts of fish oi), to which ip added in & ¥ery 4 
| hot state, one part of melted tallow, and allowing them to cool perfectly ; ‘atter| 
"| which they are heated without wiping them, and hardened in water. in the obdi-. 
{nary way. The blades hardened by this process are said to be more uniformity’. 
4-done than by any other method, at the same time they ara not too much 80; "OF 
j the metal too brittle—“ Butlder.” a —— na: 





TO REMOVE SPOTS OF INK FROM PAPER. 
A solution of oxalic acid, inid lightly on with a paint brush. 


—— i 
gt RECEIPT FOR MAKING SENSATIVE PAPER. | ar 
 Take.good letter paper-—use Bichromate of Potash 10 grains, Sulphate of cep”: 
| per 20 grains. Distilled water 1 oz. Ié must then be washed over. in the, dark 
-with-a solution of Nitrate of Silver of moderate strength. ae 





SOLDER* FOR TELEGRAPH IRON WIBES. 
Tin 1, Lead 145 or Tint, Lead Ba 
~@ Soldering (Culley) connections in apparatus and test-boxes sinst never be; 
dered with Acids or Chloride of zinc. These liquids canict be entirely removeds,; 





